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HORTON SPH 





South Bend, Indiana’s sewage treatment system uses YS SEWAGE PLANTS 
digester gas as low-cost fuel to drive sewage pumps and SAVE with 
air Compressors. HORTONSPHERES 

To equalize the variable gas production with demand, 
CB&I furnished these two 45 ft. diameter Horton- 
spheres®. Excess gas is stored in them at 40 lbs. per 
square inch working pressure—and released according 
to demand, 

Hortonspheres are in demand wherever progressive @ Provide peak load gas reserves 
operators seek to reduce sewage plant operating costs, 
for two reasons: Hortonspheres store more in less space; Continuing improvements by CB&I in 
and, their performance is backed by seven decades of design, testing, fabricating, and erection 
CB&I’s craftsmanship in the design, fabrication and techniques and equipment — plus new 
erection of steel plate structures. tougher steels with higher yield strength, 


: . have considerably extended the volume 
Write your nearest CB&I office for details on Horton- of gas that can ite be stored at high 


spheres-— -for either digester gas or municipal gas service. pressure. 


@ Store more... in less space 


@ Smooth out pressure variations 


saedG-R 


Chicago Bridge & Iron Company 
332 South Michigan Ave.. Chicago 4, Ill 
Offices and Subsidiaries Throughout the World 
oO 
lo 

















* 
’ 
& a 
7 
- 
» 
/ * 
° 
7 
5 e 
o = . / * 
a j s 
y oe ie , 4 
ae Phia: ¢ / e a 
PR age | ’ | e 
' ' J & ‘ ¢ 
\ : & — 
\ / é . 
/ . 2 
— y, a” | < 
@ | / ° | 
\ | / ) ° 
\ ' a ! 
\ ¢ bd § ‘ 
/ / . » fois <> 
\ | CONTROLS @6@ | a F 
\ 7 | CHEMICAL @ ss 
A , 4 | TREATMENT 6 eit . * 
ee e CONTROLS | | 
| | @ FILTRATION | | 
a, e PROCESS -{ 
, Hed ° a 
| | on 
r. } gi 
I 
—- 
Fi Bi wi ae 
a 2 WY ‘ Sr 
Si ji ) BS j 
mn | —1 
“<— — 
ee . # | 
| 
= ie a | 
a te 
® ~ — 
7 
& 
- 


New advanced concept! B-I-F laboratory control... 


more efficient water treatment for less money! 


ONE MAN CONTROL — From a single console in labora- 
tory, the best qualified man (the plant chemist or chief 
operator) now has instant fingertip control over plant through- 
put, chemical additions, and filter backwash. This simplifies and 
improves process supervision . . . 
more productive assignments. 


MORE EFFICIENT FILTRATION — Centralized backwash 
control automatically initiates washing cycle . . . eliminates 
over or under washing and upset filter beds . . . allows key-man 
to make immediate, corrective adjustments over entire filtra- 
tion and treatment process. 


releases other manpower for 


REDUCED COSTS — Overall plant construction costs re- 
duced 15% to 20% by eliminating structures over filters. 
Chemical feeders located remotely for straight-line process flow 
. .. protects floc, improves settling, provides longer filter runs. 


Remote location of feeders also reduces maintenance cost by 
removing chemical dust problem from office and laboratory. 
ANOTHER B-I-I — Since the introduction of its 
Venturi Tube, 74 years ago, B-I-F has continuously developed 
new products and concepts in the municipal water treatment 
field. Today Laboratory Control makes your municipal bond 
dollar go farther by increasing filtration efficiency at lower cost. 
REQUEST new Bulletin 2-1.20-1. Write B-I-F Industries, 
Inc., 350 Harris Avenue, Providence 1, Rhode Island. 


Ist ! 


Industries 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 


METERS + FEEDERS + CONTROLS / CONTINUOUS PROCESS ENGINEERING 


See Laboratory Contro! at AWWA Convention 
Cobo Hall — Booths 220-222-224 
Detroit, Michigan-—June 4-9, 1961 





On Guard 


against pollution with P F-T. equipment 
at Bethel, Pennsylvania 


The Borough of Bethel, Pennsylvania has become the fifth largest borough in 
population in the entire state even though it is only 65% developed. 


Rapidly expanding, 400 new homes being built each year and increasing 
numbers of new industries moving into this area, Bethel’s civic leaders have 
recognized the need of an efficient sewage treatment plant. 


Today, this modern sewage treatment plant is a major factor in attracting 
new industries and assuring the healthy growth and development of this area. 


The following P.F.T. equipment is giving Bethel a plant providing an 
effective and important health-guard for this community. 1 P.F.T. 

55’ Floating Cover, 1 P.F.T. 55’ Spiral Guided Gas Holder; both provided 
with a P.F.T. Gas Recirculation System, P.F.T. Insulated Aluminum Roofing, 
2 P.F.T. Liquidometer Cover Position Indicators with High and Low Level 
Alarms, 1 P.F.T. #750 Heater and Heat Exchanger Unit and P.F.T. Gas 
Safety Equipment. 


Bethel's Sewage Treatment Plant Designed by Chester Engineers, Consulting Engineers, Pittsburgh. Pa. 


waste treatment equipment exclusively since 1893 


PACIFIC FLUSH TANK CO. 
4241 RAVENSWOOD AVENUE, CHICAGO 13, ILLINOIS 


PORT CuUSSTEA, B. Vi. 2 SAN MATEO, CALIF. e« CHARLOTTE, N. C. . JACKSONVILLE . DENVER 
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Pennsalt Water Works Grade Chlorine 


...made pure |...stays pure 


Before refilling, Pennsalt chlorine cylinders are 
carefully cleaned and inspected .. . 


~~ Gas 


All valve parts completely reconditioned .. . 
valve is reassembled using all new packing .. . 


Cylinders are cleaned and painted... 


Pennsalt chlorine gets ‘“‘scrubbing tower” treatment for extra purity. Inspected, tagged, and ready to go. 


Pennsalt Water Works Grade Chlorine gets the added purification Pennsalt chlorine stays pure because of the 
of special chlorine processing techniques pioneered by Pennsalt special precautions taken in packaging it. 
many years ago. This special processing removes trouble-making Pennsalt’s comprehensive program of cyl- 
organics and traces of moisture. The result is a high quality inder reconditioning and inspection is your 
chlorine that’s ideal for dependable chlorination. best insurance against contamination. The 
delivered purity of this quality product is 
backed up by a half century of experience 


K 


Pennsalt Water Works Grade Chlorine is 
available in 100- and 150-lb. cylinders, 
and in one-ton containers in multiple-unit Dp It Industrial Chemicals Division 
rail cars. Pennsalt Ferric Chloride isavail- ©& | n sa 

able for fast sedimentation in sewage LOS ANGELES © NEW YORK © PHILADELPHIA « PITTSBURGH 


° 
processing. Industrial Chemicals Division, ( hem al Oe ee eee a en 
PENNSALT CHEMICALS CORPORA- ic s : 
TION, TI ee Penn Center, Philadelphia ESTABLISHED 1850 FOREIGN SALES: INDUSTRIAL QUIMICA PENNSALT, MEXICO CITY 


. PENNSALT INTERNATIONAL, PHILADELPHIA, PA 
2, Pennsylvania. 


SALES OFFICES: APPLETON © ATLANTA @ CHICAGO © DETROIT 
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For fast service on... 


Pennsalt 
Water Works 
Grade Chlorine 


contact your nearest 
Pennsalt sales office or any 
of these distributors 


ACID PRODUCTS CO. 
Chicago, Illinois 
BADGER CHEMICAL CO. 
Milwaukee, Wisconsin 
CARRIER-STEPHENS 


Lansing, Michigan 


P. H. DOREMUS & CO. 
Paterscn, New Jersey 
EATON-COLBY CHEMICAL CO. 
Cclumbus, Ohio 
FIRE EQUIPMENT WELDING SUPPLY 
Zanesville, Ohio 
HAVILAND PRODUCTS CO. 
Grand Rapic’s, Michigan 
HERBERT CHEMICAL CO. 
Cincinnati, Ohio 
HOLLY CHEMICAL CO. 
Mount Hcily, New Jersey 
INDUSTRIAL CHEMICAL SUPPLY CO. 
Springfield, Illinois 
LYON CHEMICALS, INC. 
St. Paul, Minn, 
MIDDLESEX CHEMICAL CO. 





| 





Milltown, New Jersey 
THE OPALCO LABORATORIES, INC. 
McKeesport, Pennsylvania | 
OVERTON CHEMICAL SALES CO. 
Sumner, lowa 
STEVENS CO. 
South Bend, Indiana 
TAYLOR SALT AND CHEMICAL CO. 
Norfolk, Virginia 
ULRICH CHEMICAL, INC. 
Indianapolis, Indiana 
VALLEY CHEMICAL & SOLVENTS CORP. 
Pekin, Illinois 





VALLEY OXYGEN CO. 
Bay City, Michigan | 
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AWWA Visits Dynamic Detroit—This year’s Convention will be held 


| in a city that has kept pace with modern expansion problems and has 


shaped positive plans for the future—Page 207. 


Synthetic Detergents in Ground Water, Part II concludes this report of 


| syndet pollution of Eastern U. S. ground waters—Page 210. 


Gondolas in New York? It's possible, and this article explores the two 
facts that have given rise to this prediction—Page 214. 


| Automatic Control of Chemical Addition is frequently the answer to the 


problem of the rising cost of manpower, and to some of the problems 
involved in changing raw water quality—Page 217. 


Evaporation Suppression Research (Research Progress Report), Part Il 
concludes this series of recent advances by discussing laboratory and 
pilot scale work being carried out at Starford University—Page 221. 


Butterfly Valve Actuators—Part I of this three-part series discusses the 
construction and operation of manual operators—Page 226. 


Site Conferences is a Conjidential report by Partially Oriented on how 
to conduct meaningful conferences in the field—Page 230. 


New Platinum Electrode System Measures DO and BOD describes the 
use of a polarographic oxygen electrode yielding accurate and reliable 
results comparable to the standard Winkler method—Page 231. 


Editorial—The Need is Great assesses the need for action and leader- 
ship in the field of water supply as a public service—Page 237. 


Measuring Coliforms in Water (Research Progress Report) compares a 


modified MF technique with the standard multitube dilution procedure 
—Page 238. 


Instrumentation in Water Pollution Con‘rol discusses the problems con- 


fronting continuous analytical instrumentation in monitoring stream pol- 
lution—Page 244. 


Placing a Submerged Ocean Outfall—Installed on the floor of Santa 
ruz Bay, California, this outfall was the first fixed slope and the heaviest 


| outfall pipe pulling project on record—Page 246. 


Pennsalt Hm 


Chemicals Hm 


} 


Culture and Harvesting of Attached Algae Grown on oDmestic Sewage 
(Research Progress Report) Part I tells of an investigation being made of 


| related literature and in the field to discover and study attached algae 


suitable for growth in sewage—Page 248. 
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ON THE NATIONAL SCENE 


A $100-MILLION PER YEAR water pollution 
control program is the goal of Secretary 
of Health, Education and Welfare Abra- 
ham A. Ribicoff. He told the House 
Public Works committee that the present 
$50-million per year federal grant pro- 
gram is inadequate to provide for the 
current need for more than 5,000 munici- 
pal waste treatment plants. The committee 
has tentatively approved the $1-billion 
Kennedy recommendation. 








SETTLEMENT of the Federal Government's 
first suit under the enforcement pro- 
visions of the Federal Water Pollution 
Control Act was culminated in St. Joseph, 
Mo. recently by referendum vote. The 

vote OK'd a $5.9-million bond issue, the 
proceeds of which will be used to build 
sewage processing facilities for the 
city. While local industry, accused along 
with the city, agreed to refrain from 
dumping their wastes into the Missouri 
River, the city refused to cooperate 

on two previous referendums. 





A RESOLUTION to guarantee increased water 
storage capacity in five Federal reser- 
voirs has been given final approval 

by the Kansas legislature. The legisla- 
ture's action was described as charting a 
new course for the state in its pledge 
that the state or its political sub- 
divisions would fulfill their obligations 
to pay for the water when used. Kansas 
was further described as the first state 
to meet reguirements of a 1958 Federal 
Law for guaranteeing payment to enable 
the Corps of Engineers to add increased 
water capacity to certain reservoirs 
before the state or cities are ready to 
use the water. 











BILLS to virtually rewrite Oregon's air 
pollution law and to give the State Sani- 
tary Authority more power to clean up 

the state's rivers and streams were 
passed by the State Senate and sent on to 
the House. Farm activities and home bar- 
becuing are exempted from the air pol- 
lution bill. Under the bill the State 
Authority would have the right to re- 
view and approve all industrial air 
cleaning devices. 
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SERIOUS DROUGHT could drain the Potomac 
River dry, according to a warning issued 
by Harry A. Boswell, chairman of the 
Maryland Economic Development Commission. 
Boswell said that the Washington-Balti- 
more area's increasing water require- 
ments demand “emergency attention." In 
calling for an interstate conference on 
the Chesapeake Basin's water resources, 
he said that metropolitan growth, in- 
dustry and irrigation are consuming twice 
as much water as 30 years ago. If a 
Grought like 1930 should strike again, he 
asserted, this rate of consumption would 
exhaust the river completely. 











A BILL TO AUTHORIZE OHIO to join the 
Great Lakes Basin Compact has been intro- 
duced in the Ohio House of Representa- 
tives. While Ohio is the sole non-member 
state bordering the Great Lakes, simi- 
lar bills have failed on three previous 
occasions. The Great Lakes Commission 
does technical studies, prepares reports, 
serves as a clearing house for informa- 
tion and recommends policies and pro- 
grams. 





TWO OTHER STATES may also get together. A 
California-Nevada compact commission has 
approved a draft to further intergov- 

ernmental cooperation on water resources. 





TAKE “IMMEDIATE STEPS" to build the 
needed sewage treatment plant was the 
order to the City of Wilkes-Barre, Fa., 
by the Pennsylvania Sanitary Water Board. 
Dr. C. L. Wilbar, Jr., said the city 

has two years to build the plant and stop 
dumping its 13-million gallons of raw 
sewage per day into the Susquehanna 
River. 





SALE OF THE FIRST $15-MILLION in water 
bonds, part of a $40-million issue ap- 
proved by voters two years ago, has been 
approved by Denver, Colo., city coun- 
cilmen. The $40-million issue, coupled 
with a $70-million issue in 1955 will 
more than double Denver's available water 


Supply. 
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LOWEST COSTS EVER for converting sea 
water into fresh water are claimed for 

a newly-designed desalting unit designed 
by Fairbanks Whitney Corp., in a joint 
venture with the State of Israel. Proc- 
ess employed has evolved from the vacu- 
um freezing technique developed by 
Israeli scientist Dr. Alexander Zarchin. 
While ground has just been broken for 
the conversion plant in Elath, Israel, 
testing of the conversion unit has gone 
on for some time. The unit has tested out 
to provide fresh water for less than 
$1.75 per thousand gallons in commercial 
quantities. When installed, the first 
unit, together with others to be in- 
stalled in the coming months, will pro- 
duce approximately 250,000 gallons per 
day. 





STIMULATED by Pennsylvania's disastrous 
1955 flood and predictions of a popula- 
tion explosion to 30 million in the 

next 20 years, the governors of New York, 
Pennsylvania, New Jersey, Delaware, and 
the Mayors of New York City and Philadel- 
phia have approved a Dela~are River 

Basin Compact, the first of its kind in 
the U.S. It will set up a regional 
agency to be managed by the four states 
and an appointee of the President. If 
everyone approves, it will be the first 
time the Federal government has become 
signatory with states in a regional 
compact. 





FEASIBLE METHODS of treating secondary 
sewage treatment plant effluents so that 
waste water can be used again and again 
is being studied by Dow Chemical Co.'s 
Industrial Service division. Various 
activated carbons will be studied as 
possible agents in the purification proc- 
ess. The work is being done under a con- 
tract with the U.S. Public Health Serv- 
ice. Says USPHS: "In the face of a 
naturally fixed water supply, the grow- 
ing needs of an expanding population and 
industrial complex will require that 
water be used over and over again...The 
development of satisfactory techniques 
for doing this represents a major, 
challenging research problem." 








FLUORIDATION GAINED SOMEWHAT during the 
past year, but election records were 
still solidly against the process. In 

56 elections in the U.S. last year, onlv 
13 cities elected to allow it. 
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IDAHO'S GROUND WATER CODE may get its 
first court tests in the light of severe 
water shortage forecasts. Indications 

are that many Idaho farmers will have to 
curtail their farming operations to 

less than 50 percent of their normal 
water supply. The code establishes a 
priority system on water drawn from wells 
and restricts drilling in areas where 

it is determined water is insufficient to 
provide adequate supplies if the number 
of wells is increased. Prior water rights 
are given to users from streams and 
rivers. 











FIFTEEN TIMES MORE WATER will be demanded 
in the eastern U.S. by 2000 than seven 
years ago, according to a prediction 

made by Assistant Secretary of Agricul- 
ture, Frank J. Welch. To overcome some 

of the problems brought about by the 
tremendous demand, Mr. Welch suggests 
looking into experimental saline water 
conversion, including localized induced 
rainfall. 





more water _today than 1 “10 ¥ years | rs ago, “the 
Tllinois Water Survey r reports. Water now 
used by industry, excluding hydro elec- 
tric uses, now totals about 12-billion 
gallons per dav in the state. 


AN_ UNDERGROUND CONSERVATION LAW has been 
Signed by Utah Governor Nutter to pro- 
vide the state with the same water con- 
servation for underground sources as 

for surface water conservation. Under the 
law, the state engineer will be re- 
sponsible for setting up rules and regu- 
lations for drilling and will be the 


sole arbiter in the event of dispute. 


CONTRACT for the world's largest pre- 
stressed-concrete _reservoir has been let 
to The Preload Co. Inc. The reservoir 
will be twice the volume of the largest 
prestressed reservoir to date. Capaci- 

ty will be 28-million gallons. It will be 
370 ft in diameter and 27 ft 6 in. high. 
Cost approximately $600,000. 





GRAVER TANK & MFG. CO. a division of 
Union Tank Car Co., and Western-Knapp 
Engineering Co. have been awarded an 
$8-million contract to build surge tanks, 
penstocks, and risers for the Oahe hydro 
project, world's largest rolled earth 
dam. 
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News—Here & There 





Books Received 


Proceedings of the National Con- 
ference on Water Pollution. U. S. 
Department of Health Education 
and Welfare, U. S. Government 
Printing Office, Washington, D. C., 
1961 ($2.25, paper). This is a ver- 
batim transcript of all papers pre- 
sented at the December 12-14, 1960 
Conference. Also appended are state- 
ments submitted by various individ- 
uals, plus a list of motion picture 
films selected because of their water 
pollution control aspects. 


Sewage Treatment, Basic Principles 
and Trends. R. L. Bolton and Louis 
Klein, Butterworths, London, 1961 
($5.50), 156 pages. 

Water Supply and Waste Disposal. 
W. A. Hardenbergh and E. R. 
Rodie, International Textbook Com- 
pany, Scranton, Penna., 1961 


($11.00). 

Centrifugal Pumps. Igor Karassik 
and Roy Carter, F. W. Dodge Cor- 
poration, New York, 1960 ($15.75), 
464 pages. 

1301 Review Problems. R. C. Brin- 
ker, J. J. Bourquin, J. A. Whitacre, 
Jr., P. C. Hassler, and P. W. Young, 
International Textbook Company, 
Scranton, Penna., 1960 ($7.50), 345 
pages. 

Water Supply and Sewerage. E. W. 
Steel, Fourth Edition, McGraw-Hill, 


New York, 1960 ($11.00), 626 


pages. 


Dictionary of Mechanical Engineer- 
ing. Alfred Del Vecchio, Philo- 
sophical Library, New York, 1961 
($6.00), 346 pages. 


Book Review 


Perhaps one of the best ways to 
arouse the public to the needs in 
natural resource conservation is to 
write a book phrased in terms every- 
one can understand. Senator Robert 
S. Kerr’s book* does this very well, 
using homely bits of philosophy and 
life-like incidents to make his points 
hit their mark. 

Among the National programs he 
endorses are: the Tennessee Valley 
Authority, Public Power, multiple 
use water storage reservoirs, re- 
forestation, and his pet project: in- 
tensive development of the Arkansas, 
White and Red Rivers. In all these 
areas, plus some of local flavor, con- 
siderable interesting and pertinent 
background is provided. Also, many 
people are named by Senator Kerr 
who might not normally be national- 
ly recognized for their dedicated 
work in resource conservation pro- 
grams. 


*Tand, Wood & Water, by Senator Robert 
S. Kerr, edited by Malvina Stephenson and 
Tris Coffin. Fleet Publishing Corporation, 
New York, 1960, ($4.95), 365 pages. 


General Waterworks 
Corporation; 1960 Report 
To Stockholders 


Earnings, assets, gross revenues 
and most other facets reached new 
highes in 1960 in the General Water- 
works Corporation, according to the 
1960 Annual Report to Stockholders. 

Most of the impetus in raising 
revenues to record levels, the report 
states, came from growth in the num- 
ber of customers and telephone sub- 
scribers served together with the rate 
increases. 

Higher rates totaling $100,000 have 
been received and applications for 
$800,000 more in rate increases are 
to be filled during 1961. 

Rate increases totaled $400,000 of 
which $215,000 was reflected in 1969 
operations. 

General’s water system added more 
than 8700 customers last year of 
which 2500 were obtained by proper- 
ty acquisitions. In January of this 
year 2700 more customers were 
added with acquisition of the New 
Castle County Water Company in 
Delaware. 

General Waterworks reported con- 
solidated net income of $3,496,430 for 
1960 equal after preferred dividends 
payments to $1.89 a share on an 
average of 1,162,636 common shares 
outstanding. 

CONTINUED ON PAGE I0A 





We€&SW rurure FEATURES... 


Manuscripts Scheduled for the 


Next Few Issues of W&SW 


Pollution—Urban Vs Rural in Imperial Valley 


Waters—Part 1 


Harvey F. Ludwig, Andrew L. Gram and Joseph L. Feeney 


Engineering Science, Inc., Arcadia, Calif. 


A Research Progress Report describing the search for a 24 hour 
total oxygen demand test. 


Butterfly Valve Actuators—Part 2 


A. L. Myers 


Allis-Chalmers, York, Penna. 


Describes selection and use of electric motor operated butterfly 


valves for control. 


Begins comprehensive report of Southern California water pollu- 


tion study. Compares domestic and agricultural coliform and BOD 


loadings. 


An improved, Short-Term, BOD Test 


A. W. Busch 
Rice University, Houston, Texas 
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Culture and Harvesting of Attached Algae 


Grown on Domestic Sewage—Part 2 


G. W. Reid and J. R. Assenzo 
University of Oklahoma, Norman, Okla. 


Concludes two-part Research Progress Report by describing labora- 
tory studies and pilot plant operation. 
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Another shipment of “habit-forming” valves 


built for performance that always captures repeat customers! 


Here we see one small part of the latest shipment of Allis- 
Chalmers valves destined for a long-time customer. These 
units will augment hundreds of A-C valves already installed 
in the same western metropolitan water system, many of them 
tracing satisfactory service back a quarter of a century! 

Shown are four 300-lb, 24-in. Rotovalve units (two motor- 
operated, two manual) .. . a 48-in. cast-steel Rotovalve for 
300 psi (motor-operated) ...and several butterfly valves of 
the 136 ordered (all rubber-seated, motor-operated, ranging 
in size from 12 to 48 inches). 


Allis-Chalmers offers today’s only complete, perpetual rotary- 
valve stocking program, assuring you fastest delivery, thanks 
to “off-the-shelf” availability. For help anytime, contact your 
nearby A-C valve representative, district office, or simply write 
to Allis-Chalmers, Hydraulic Division, York, Pa. A-1395 


The ROTOVALVE is probably your best all-round buy in a 
valve. Wide open it has no more resistance to flow than a 
straight piece of pipe of equivalent length. Actually seats 


itself tighter with use. Rotovalve is an Allis-Chalmers trademork. 


WaTER & SEWAGE WorkKs, June, 1961 


9A 


ALLIS-CHALMERS 





10A 


News—Here & There 


CONTINUED FROM PAGE 8A 





Resources for the Future, 
Inc., Annual Report for 
1960 Released 


Resources for the Future, Inc. 
(RFF) was established in 1952 with 
the cooperation of The Ford Foun- 
dation. Through grants from its 
sponsor, RFF finances research and 
education in development, conserva- 


tion, and use of natural resources. 


The 1960 report includes three spe- 


cial presentations: A Better Gauge 
of the Water Outlook, The Out- 
look for Nuclear Energy, and Meas- 
uring Regional Growth. Also, a de- 
tailed review of the year’s work 
notes those activities which were be- 
gun, completed, or ad- 


vanced to some definite new stage. 


otherwise 


This latter category includes exten- 
sive work in the field of water re- 
sources. 


British Water Research 
Association News 


The Water Research Association, 
formerly of 18 Linkfield Lane, Red- 
hill, Surrey, England, has moved to 
the following new address: 

Ferry Lane, 
Medmenham, 
Marlow, 

Buckinghamshire, England. 





Reader Response 





Water Research 


Sir—I wish to take friendly exception to a 
part of your editorial on the AWWA in 
the March issue of WATER & SEWAGE 
WORKS. 

First, however, I wish to compliment 
you on the second paragraph of that editor- 
ial. Your conclusions I believe, are 
excellent. I am afraid it will not be pos- 
sible for the (management) consultant to 
be selected and at work before Detroit 
Conference time. This is because . . . the 
complete Aims and Objectives (Commit- 
tee) report (has been) submitted to the 
(now) five Standing Committees of the 
Board for their recommendations 
the consultant was engaged 

I must take issue with the last statement 
of your third paragraph. I do not feel that 
the Board acted from expediency or, as a 
matter of fact, that they “diluted” the rec- 
ommendations of the Subcommittee on Re- 
search ... 

... the Board felt that it must “walk be- 
fore it could fly” and that the first step to- 
ward a research program should be the 
compilation of a list of all the research 
work which is now being done. . 

The important thing to remember is that 
the Board was trying to keep the door 
open without committing us to a larger 
dose than we could swallow. I assure that 
... final action of the Board on the A and 
O report was anything but a “rubber 
stamp” operation . . . the members of the 
Board deliberated and discussed it, and I 
am very proud of the manner in which 
they handled it. 


before 


John W. Cramer 
Vice President 
AWWA 
Lincoln, Nebraska 
The A and O subcommittee on Research 
recommended that a Water Research Insti- 
tute be established in affiliation with 
AWWA _ to, among other things, en- 
courage, support and conduct research. The 
AWWA _ Directors last January acted on 
the A and O report, decided to name an- 
other committee and told it to “. . . de- 
velop a program of research , make 
recommendations for the establishment of 
a permanent research foundation within the 
framework of the Association, and de- 
velop a program”. The Board would later 
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consider employing a technical staff “to 
imtlement the recommendations of the 
Committee”. Our March editorial called 
this action a hesitating half step . . . into 
a full-fledged research program. In other 
words, we believe AWWA _ should have 
hired help now to implement the first step 
of collecting available datas We do not be- 
lieve the Committee should be told by the 
Board to recommend a research establish- 
ment within the framework of AWWA. 
This may not be the best way of getting 
the job done.—Ed 


Dissolve the Apparent Need 


Sir—Your editorial, “Dissolve the Ap- 
parent Need”, in the April, 1961, issue of 
WATER & SEWAGE WORKS is both 
timely and very much to the point. 

For a long time now I have agreed with 
the now expressed opinions of my old 
friends, Abel Wolman and Richard Hoak 
that there is too much emphasis being 
placed on saline water conversion. I have 
stated to many persons that if the Govern- 
ment would put as much energy and money 
on encouraging the reuse of water and the 
elimination of water waste, there would 
not be need for the heavy expenditures on 
saline water conversion experiments. 

. people are not going to pay $1.00 
or more per thousand gallons of water as 
long as they can get it for less. Sewage 
and industrial waste effluents can be made 
usable for many non-potable purposes at 
considerably less than $1.00 per thousand 
gallons. 

there is very much need, in my 
opinion, for sensible approach to this 
problem. 


E. B. Besselievre P. E. 
Fellow & Life Member ASCE 


Dallas, Texas 





Water and Sewage Works likes to 
hear from its readers. Reader Re- 
sponse will continue to air readers’ 
beliefs, but keep them short and cur- 
rent, please. Send your response to 
Editor, Water and Sewage Works 
P.O. Box 1315, Lansing Michigan. 


Sir—Noted with interest contents of A. P. 
Jones’ letter (Reader Response, March 
W&SW) ... especially remarks about ad- 
vertising, etc. 

Several years ago I suggested the idea 
of a current calendar under “Meetings, 
What, When, and Where” to the late Linn 
Enslow . . . he liked it and used it. Natu- 
rally, I do too, because it is a simple mat- 
ter to adjust dates at a glance. And it’s my 
idea. 

Keep up your good service to readers. 


M. J. Siebert 
Westmoreland, Virginia 


Sir—It was gratifying to me to find in your 
last issue . . . the articles by Moses and 
Gamble. These were papers which they 
presented at our 1959 meeting, and I am 
glad that they now have the wider circu- 
lation which your magazine gives them. 


John H. Murdoch, Jr., 

President 

Eastern Water Company Conference 
Ardmore, Pennsylvania 


Sir—I would like to suggest that your mag- 
azine have holes along one side, as well as 
perforations, for loose-leaf notebook and 
tearing-out, respectively. It is not easy to 
store complete magazines for future refer- 
ence, but individual articles could easily be 
kept in notebooks, if it were easier to get 
the pages out... 


Richard E. Carpino 

Public Health Sanitarian 

Watertown, Conn. 
Excellent idea, 
agree?—Ed. 


how many other readers 


Sir—You are doing a fine job and we al- 
ways enjoy reading your interesting mag- 
azine. 

Would you please send us a copy of your 
compilation of laws applying to water sup- 
ply, quality and distribution by John H. 
Murdoch? 


Harley C. Boeke 
General Manager 


Ottumwa (Ia.) Water Works 
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“He’s calling me the idiot!” 


“Of all the nerve! I oughta remind His Honor that he hired the 
guy who wrote up the pump specs. No experience clause . . . and 
who’s low bidder? Some outfit that builds bilge pumps! The 
Mayor should hear those things howl and vibrate! Sure they meet 
rated capacity, but all the bearings are so hot it smells like we’re 
barbecuing grease! Next time I'll make darn sure we get that 
experience clause in.” 

Comprehensive experience in pumps — an important benefit 
that’s yours when you deal with Allis-Chalmers. Industrial Equip- 
ment Division, Allis-Chalmers, Milwaukee 1, Wisconsin. 4.1501 


ALLIS-CHALMERS — 92 YEARS 
OF PUMP EXPERIENCE 


Allis-Chalmers has a pump-building history 
going back over 90 years. In 1888, we devel- 
oped the largest centrifugal pumps of that 
time and they are still operating. Through 
2 program of sound, gradual development, 
Allis-Chaimers pump designs are improved 
regularly with tested ideas ... no idea goes 
into production for our customers until it has 
been proved sound in tests. 
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City of Kaufman, Texas, 
Water Treatment Plant shows 


Simplified installation 
of porous plate 
underdrains for long, 
trouble-free service 


The nearly completed porous plate bottom shows 
how the City of Kaufman, Texas, planned for 
maximum simplicity of construction and free- 
dom from water filter problems. 

The plates are ALOXxITE® aluminum oxide, 
laid on concrete piers with the hold-down bolts 
embedded during construction. Plates are fitted 
with a synthetic plastic gasket manufactured by 
Christy Firebrick Co., 506 Olive St., St. Louis, 
Missouri. No jointing is required. When the 
hold-down bolts are tightened, a bead around 
the gasket insures a tight, continuous seal. Angle 
iron at the junction of the wall and bottom com- 
pletes the installation. 

“With ALOXITE porous filter bottoms we're 
avoiding future problems,” says Mr. Carroll 
Wallace, Superintendent of the water treatment 
plant. ‘There should be no difficulties with back- 
washing — no upset beds, no blow holes or mud- 
balls, no frequent pulling down of filter beds 
for cleaning. ALOXITE underdrain plates help 
answer today’s needs for trouble-free opera- 
tion and minimum of maintenance.” 


CARBORUNDUN 


Dept. X-61, Refractories Division, Perth Amboy, N. J. 





AMERICAN 
Whter Moto 


A SIZE 

AND MODEL 

TO MEET EVERY 
REQUIREMENT 


Just one QUALITY... the Finest ! 


Smallest American Meter, 54” x 4”... largest, the 6” Heavy Duty Meter. Solid Casing and 
Frost Bottom types... capacities from 20 GPM to 1000 GPM — to meet every water require- 
ment. Add to this large range in sizes, the most complete design flexibility of any meter and 
you have the reason why so many water utilities specify AMERICAN. 


Every AMERICAN Meter, regardless of SIZE, has the basic, built-in features of unmatched 
construction simplicity, unequalled measuring accuracy, and the widest range of parts 
interchangeability. 


Every AMERICAN Meter is a measuring instrument of the highest quality, built to last 
longer, with the least maintenance; to provide greater earnings and better public relations. 


pe BUFFALO METER COMPANY, INC. 
° 


AMERICAN 
METER 
COMPANY 
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“Sheks...it’s so simple 
an’ easy we can all go fishin’ 
the rest of the day“ 
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PIP FOR WATER, SEWERAGE AND 
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easy does it 


Nothing like the new USIFLEX® Boltless Flexible 
Joint Pipe for underwater installations. 


Easy does it. No bolts, nuts, wrenches. Assembles fast 
with only a moderate thrust needed to move ball 
past self-sealing gasket into socket. Retainer ring 
provides positive lock against pull-out. 


Here’s the new answer to the old problem of laying 
underwater pipe quickly, economically, profitably. 
Call or write for our illustrated booklet. 


5 


U.S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


A Wholly Integrated Producer from Mines 
and Blast Furnaces to Finished Pipe. 





\OSIFLEX| 


| BOLTLESS FLEXIBLE JOINT* PIPE} 








* U.S. Patent No. 2,564,938 


® 
INDUSTRIAL SERVICE (REECE 





4 


insert the gasket in its seat in the socket. 
Forming gasket loop helps initial stage of 
seating. Release of loop allows gasket to 
spring into the gasket seat where it is 
securely held. 


Apply special Usiflex lubricant to the ball 
and inside surface of seated gasket in socket. 
After lubrication, ball is ready to be pushed 
into socket. 


Ball has been socketed. Retainer ring lugs 
have been lined up with recesses in bell 
and retainer ring is ready to be moved into 
the bell and rotated. 


After insertion and rotation of retainer ring 
in bell, the lugs on retainer ring are in back 
of and in register with internal flange seg- 
ments in bell. Lead lock is partially inserted 
into recess between the bell and retainer ring. 


Lead lock completely inserted in recess is 
being caulked in place by hammer blows on 
a wide caulking iron. 
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George David, Superintendent of 
Sewage Treatment Plant, Canton, 
Ohio, teamed with Tom Enright of 
the Day & Maddock Co. to set up 
this efficient time-saving, money- 
saving sludge remover. 


RECIRCULATION AND CLEANING PUMP SOLVES CANTON DIGESTER 
PROBLEM Gorman-Rupp Sewage Pump cleans with no downtime and major savings 


Problem—To remove 7-years’ 
accumulation of sludge from 10 
huge digesters. With mechanical 
shoveling devices, it cost $5000 
to clean only one digester. And 
during cleaning, digester was 
totally inoperative for 6 weeks. 


Answer—A Gorman-Rupp 
Model 16A2-B Pump. Its unique 
action first agitates sludge into a 
common mixture by circulating 
digester liquid under pressure. 
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Then, with valves reversed, pump 
draws off liquid and suspended 
solids for disposal. 


Result—Each digester could be 
cleaned in only 21 days. Only 
outlay is cost of 6’’ pump, elec- 
tric motor, and labor of opening 
and closing 2 valves twice a day. 
4"’ and 6’’ pumps can be con- 
nected to your power or ordered 
complete with power units. Write 
for complete specifications. 


= 
305 Bowman Street * Mansfield, Ohio 


GORMAN-RUPP OF CANADA LTD: 
St. Thomas, Ontario 


Fast- Action End Plate. 
Releases for access 
to impeller and re- 
newable wear plate. 
Impeller is 2-vane 
trash type that 
handles spherical 
solids up to 2%” in 
diameter. 


HE GORMAN-RUPP COMPANY 
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One of Southern California’s largest home developments, Eastgate, assures low-cost, efficient 
water service for its 2250 homeowners with ““K&M” Asbestos-Cement Pressure Pipe 


22 MILES OF “K&M” ASBESTOS-CEMENT PRESSURE PIPE ASSURE 


dependable water service for a spanking new city of 10,000! 


Modern cities like Eastgate spring full- rials that function without failure for years 
grown from the earth—complete with and years. Another important factor was the 
homes, schools, shopping center and even ease of installation and handling 
a hospital. To make such a city a reality “K&M” Asbestos-Cement Pres- 
calls for modern methods and modern sure Pipe offers. Robert Kennedy, 
materials, such as‘“*K&M”’ Asbestos-Cement of Kennedy Pipe & Supply 
Pressure Pipe. This rugged pipe was the Company, tells you, in his own 
builder’s choice for its freedom from main- words, how “K&M” Asbestos- 
tenance and for its durability. He knows to- Cement Pressure Pipe helped 
day’s particular home buyers demand mate- him adhere to a tight schedule. 


“THE ‘Ke’ FLUID-TITE COUPLING 
HELPED US pos PIPE PER 


“We had no trouble keeping up with 
the builder’s tight schedule with 
‘K&M’ Asbestos-Cement Pressure 
Pipe and the ‘K&M’ FLUID-TITE 
Coupling. All we had to do was 
lubricate the pipe end, and slide it 
into the coupling. This gave us a 
joint tight under all operating condi- 
tions. We didn’t need any heavy 
machinery or coupling pullers. 
‘K&M’ Pipe was lightweight and 
easy to handle, which permitted us 
to work smoothly. It reduced 
our installation time and costs 
considerably.” 


BEST IN ASBESTOS 


The light weight of ‘“K&M’’® Asbestos-Cement Pressure Pipe permits you to lay 


most sizes by hand and reduces shipping costs 


Robert Kennedy, President, Kennedy 
Pipe & Supply Company, Paramount, Calif 


but an instant 





After it’s in the ground, “K&M” 
Asbestos-Cement Pressure Pipe is 
practically indestructible. It won’t 
tuberculate. This assures the tax- 
payer of the same water flow and 
pressure years later, that he had 
when his home was new. Pumping 
costs remain low. Joints stay water- 
tight. In addition, this pipe resists 
corrosion, and is immune to 
electrolysis. 


For more information write to: 
Keasbey & Mattison Co., Ambler, Pa. 


Keasbey @Mattison at Amtiler 


Assembling the exclusive, patented ““K&M” FLUID-TITE® Coupling and Pipe takes 
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INSIST ON The conical disc piston in these Hersey 
water meters literally floats ... practically 
THE METERS WITH ‘minati 


eliminating thrusts. Result: greater sensi- 


WwW ATER B AL AN CED tivity and accuracy ... lower maintenance 


costs. Write for descriptive catalogs. 
a>_r>»>_p>_p>_p>»>_r>_>»>_p>_p>—_r>—_Aa 
PISTONS 
... for greater accuracy 
... lower maintenance costs 


Hers ey" Sparling 
Meter Company 


HERSEY PRODUCTS 
DEDHAM, MASSACHUSETTS 


Branches: Atlanta, Boston, Chicago, Cleveland, Dallas, Denver, Kansas City, Mo., Los Angeles, New York, Philadelphia, Portland, Ore., San Francisco, Seattle, 
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and news: . 





More hp in a smaller package . . . Redesign of the Control centers cut costs ... You save space, simplify wiring and reduce 
Allis-Chalmers hollow-shaft motor has resulted in inspection and maintenance expenses with new Allis-Chalmers low-volt- 
a more compact unit. New, attractive styling age motor control centers. Plug-in terminal blocks and drawout construc- 
makes it an asset to any pump installation. Oil- tion cut inspection time by making it quick and easy to withdraw or re- 
lubricated guide and thrust bearings, large acces- move control units. Pushbuttons and pilot lights are mounted on the 
sible oil-fill holes, and easily readable oil level removable frames to eliminate failures common with hinged wiring. 
gauges simplify maintenance. Double end venti- Special connectors make it impossible for bus connections to loosen. 
lation and fully guarded openings assure trouble- Extra-heavy bus bracing makes additional bracing unnecessary when you 
free service. add capacity. 


Which of these productive ideas could be working for you? 


A motor control center that simplifies maintenance. A valve that offers zero flow resistance. A 
more compact transformer. These examples demonstrate the extra value that is standard with A-C 
...the greater efficiency and added productivity which are yours when you buy A-C products, 
systems and services. Call your Allis-Chalmers representative for details on A-C “worth-more” 
features. Or write Allis-Chalmers, Industries Group, 904 South 70th Street, Milwaukee 1, Wisconsin. | 


Rotovalve is an Allis-Chalmers trademark. A-1458 
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“Open road” for unrestricted flow . . . This ROTOVALVE, 
when wide open, offers no greater resistance to flow than a 
straight pipe of equivalent length. Promotes lower pumping 
costs. Actually seats itself tighter with use. And special shut- 
off characteristics reduce water hammer. All moving parts 
are totally enclosed, yet easily accessible. 


Transformers “grow up” but don’t get bigger . . . New Allis- 
Chaimers transformers deliver as much as a 30% increase 
in kva without any increase in size or weight. This permits 
replacement of old transformers without altering base mount- 
ings or overhead structures. The unit being installed has twice 
the rating of the neighboring 2500-kva transformer. 





Stainless steel “‘scorns” corrosion ... It's standard with all 
Allis-Chalmers tray-type deaerator internals. This 90,000 Ibs. 
per hour “‘package’”’ unit removes oxygen and other corrosive 
gases besides heating boiler feedwater. Heating and distribut- 
ing tray design provides greater spillage edge — extra-efficient 
air separating trays remove more oxygen and gases through 
full counterflow design. Protects boiler and associated steam 
and condensate equipment from corrosive attack. 


ALLIS-CHALMERS PRODUCTS: Look to Allis-Chalmers 
for compressors; controls; coolers; crushers; earth- 
moving equipment; engines; generators; industrial 
systems; kilns; lift trucks; motors; pumps; rectifiers; 
screens; electrical generation and distribution equip- 
ment; tractors; transformers; unit substations; valves; 
water conditioning equipment. 


ALLIS-CHALMERS 





“We’re finding Foxboro Instruments remarkably 
accurate, dependable, and free from maintenance” 


Marin Municipal Water District 
San Rafael, Calif. reports 


Winter rains washing mud into 
supply lakes posed a difficult prob- 
lem for the Marin Municipal 
Water District. To insure best 
possible operation of their Bon 
Tempe Filtration Plant, special 
attention to chemical addition and 
filtering was imperative. 

To Foxboro instruments went 
the job of keeping the entire opera- 
tion under control. “One glance 
at our central Foxboro control 
panel, and we know the status of 
our whole plant,” the Chief Engi- 
neer reports. 

Foxboro pneumatic instruments 
record and control flow, level, and 
back wash rate for each of the 


four rapid sand filters, while a 
Foxboro Dynalog* electronic 
recorder continuously charts pH 
of the treated water. 

Since the plant was started in 
1959, it has run continuously 
under this complete Foxboro con- 
trol system. It has never had a 
shutdown due to instrument 
failure. 

Accurate, dependable, mainte- 
nance-free — Foxboro instrumen- 
tation can help you run your plant 
more efficiently, too. Ask your 
nearby Foxboro Field Engineer to 
show you how. Or write for bulle- 
tin 1-15. The Foxboro Company, 
896 Neponset Ave., Foxboro, Mass. 

*Reg. U.S. Pat, Off. 


OXBOR 


REG. U.S. PAT. OFF. 
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Foxboro-instrumented Bon Tempe Filtration 
Plant, San Rafael, California. Plant was built to 
serve the burgeoning population of the Marin 
Municipal Water District. Kennedy Engineers, 
San Francisco, were Consulting Engineers. 





Mueller Gate Valves in your water supply or fire 
protection system is your assurance of years of 
maintenance-free service. This fact is due largely 
to a design-exclusive . . . Mueller’s Four Point 
Wedging Mechanism that assures tight, sure shut- 
. . there 


is nO “equal”! 


specify Mueller . 


offs. This unique principle exerts equal seating 
pressure at four points near the edge of each disc 
to eliminate deflection and distortion. Write for 
complete information on the variety of ends and 
wide range of sizes on these AWWA Gate Valves. 


MUELLER CO. 
DECATUR, ILL. 


Factories at: Decatur, Chattanooga, Los Angeles 
In Conode: Mueller, Limited, Sernia, Ontario 
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Rugged, every 
inch of the way 


Cast iron pipe was made for tough jobs such as sewage 
disposal. It resists attack by sewage and sewage gases 
that require expensive linings in other types of pipe; 
it keeps sewage flowing smoothly. 

Cast. iron pipe performs a tough job. It stands up 
to external and internal loads, shocks and pressures. 
Bottle-tight joints eliminate seepage and infiltration at 
the most vulnerable points of your system. 

Cast iron pipe is rugged every inch of the way... 
and will remain so for over a century. 


CAST IRON PIPE 


THE MARK OF PIPE THAT LASTS OVER 100 YEARS 


CAST IRON PIPE RESEARCH ASSOCIATION 
Thos. F. Wolfe, Managing Director, 3440 Prudential Plaza, Chicago 1, Illinois 


* 
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OBJECTIVE PERFORMANCE 


EFFICIENCY AND ECONOMY WITH 


AURORA 


fleauy Duty 


NON-CLOG PUMPS 


TYPE KUC VERTICAL—For com- 
pact installation with flexible 
coupling drive...motor high 
above floor. 


Hey 


TYPE KCM VERTICAL—Utmost 
compactness...close-coupled 
design... low suction. 


For handling heavy liquids ... and solids in suspension. 
Ideal for public utility and industrial wastes. 


Capacities to 9000 GPM « Heads to 150 feet « Solids 
size to 6 inches 


¢ Easy Installation e Large Passageways 


e Easy Disassembly ¢ Many optional features 


« Seanete-<Kates available 


operation 


e Hand cleanout provided 
in casings 


e Uniquely balanced 
impellers 


e Engine or combination 


e Detachable suction and drives available 


packing covers e Deep packing boxes 





ALTERNATE IMPELLER DESIGN 





TYPE KU VERTICAL—For flexible 
shaft drive ... misalignment proof 
«--elevated motor protection 
against pit flooding. 


ASK FOR... 


MONO-VANE BULLETIN 121MV 


NON-CLOG BULLETIN 121A 
SUMP BULLETIN 104 





TYPE KS VERTICAL SUMP—For 
heavy duty wet pit service. Com- 
plete unit engineered to specific 
pit requirements. 
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ENCLOSED 
NON-CLOG 
MONO-VANE 
@ SINGLE 
PASSAGE 


TYPE KGG HORIZONTAL—Rugged base mounted unit 
...for use where suction conditions permit horizontal 
mounting. 


AURORA PUMP owision 
THE NEW YORK AIR BRAKE conn) 
1020 LOUCKS . AURORA, ILLINOIS 


LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 

















THIS WORK-HORSE VALVE WILL SAVE YOU MONEY! 
ACF Lubricated Plug Valve 


You will save on purchase price and in operating 
costs with the ACF Lubricated Plug Valve. Thousands 
of others have done the same and are successfully 


using this versatile valve in chemical plants, sewage 
plants, paper mills, oil production, mining operations 
and steel mills... it’s a long list of applications. 
A cylindrical plug — like a journal in a well-oiled 


bearing — can only rotate, can’t wedge and can’t 
unseat. The ACF Lubricated Plug Valve may be 
installed in any position, fits in the smallest possible 
space. It can be serviced quickly, requires little 
attention. The efficient lubrication system holds cor- 
rosion to a minimum. Send for Catalog 400, P. O. 
Box 2117, Houston 1, Texas. 


WHEN SO MUCH DEPENDS ON A VALVE...SPECIFY W-K-M 





-~. a 


W-K-M DIVISION 


ACF INDUSTRIES 
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BOOTH 
105-107 
A.W.W.A. 
CONVENTION 
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MODERN 
MISSILES 
FOR 
INNER 
SPACE 


CEMENT LINING BY CENTRILINE 


Just as valuable to your city’s pipelines 

as jet engines are to airlines—this is the 
Centriline machine. Its job, bringing new life 

to small, vital transmission and distribution lines. 


Specifically, a Centriline crew using this 
machine lines pipes of 4” to 14” diameter with a 
coating of cement mortar, to end tuberculation and 
corrosion. Other Centriline equipment revives 
old pipes up to twelve feet in diameter. 

Once cleaned and Centrilined— 

in place—carrying capacity of pipes 

is often greater than when they were 

new. Pressure goes up, pumping costs go 

down, and all at a fraction of the 

cost of laying new mains. 


Over 7 million feet of pipes have been 
Centrilined while still underground, 

which goes a long way toward 

proving the value and economy of 

the process. Note also that Centriline 

service is complete, from initial cleaning 

to the final proving out. Write for our 
illustrated brochure which shows in detail 

how Centriline can help save lines that 

might otherwise have to be completely replaced. 


CENTRILINE CORPORATION 


140 CEDAR STREET + NEW YORK 6,N.Y. * WORTH 2-1429 


A Subsidiary of Raymond In- 
ternational Inc. * Branch 
Offices in Principal Cities of 
the United States, Canada 
and Latin America 





IOWA Valves and Hydrants 


by the carload to meet San Jose 


Water Works’ growing requi 


Glimpse of new subdivision of San Jose, 
California. City has grown from 95,280 to 


ha ¥ 

Unloading scene as OWA hydrants are _ 
delivered by the carioad to San Jose 
Water Works. 


Two lOWA gate vaives and a new hydrant 
being installed. Hundreds of these lowa 
products are important components of 


Carloads of 1owa gate valves and hydrants were 
purchased by the San Jose Water Works (an 
investor-owned, private company established in 
1866) for installation in their rapidly expanding 
system which serves seven cities and unincor- 
porated areas in Santa Clara County, California. 

Over 17,000 new water service connections 
were made in the last two years along 1200 miles 
of water mains to help care for a metropolitan 
population (Approx. 306,000) which has doubled 
since 1950. 


» 


Hs 


rements 
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Iowa products were selected to be a part of 
the San Jose Water Works’ growth because of 
their proved dependability with minimum main- 
tenance and assurance of long-life performance. 

Every year more and more IOWA valves and 
hydrants are installed to serve the needs of 
growing communities like San Jose. Experience 
shows that iowa products have that extra qual- 
ity of materials, that extra-precise fitting and 
assembly that makes for longer life and easier 
maintenance. 


Let us send you details on the complete IOWA line 


Subsidiary 
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WHEN BUYING HYDRANTS LOOK FOR 
A MANUFACTURER WITH AT LEAST 


100 YEARS’ EXPERIENCE 


Age has its advantages when you are 
dealing with fire hydrants, because 
hydrants must provide many years of re- 
liable service. When a manufacturer has 
been in business 100 years or more, 
the quality of his product is well known. 

R. D. Wood Hydrants have stood the 
test of time. There are more than a million 


of them in use right now. This says a 
great deal for the excellence of the prod- 
uct and the reliability of service. 

When you deal with R. D. Wood (over 
100 years in the hydrant business) you 
have the comfortable feeling that we will 
still be around when your equipment 
needs service or even replacement. 


Conform to A.W.W.A. specifications 


R. D. WOOD COMPANY 


Public Ledger Bidg., Independence Square, Philadelphia 5, Pa. 


Established in 1803 


Manufacturers of “Sand-Spun” Pipe (centrifugally cast in sand molds) 
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Vertical back-cleaned bar screen with cover 

removed to show traveling rakes that remove 
waste from screen. 


Modern 





Jeffrey 
screens 


@ CONNECTING ROD 
@ ROLLER 

@@ ROLLER 

@ GUIDE 

@® GUIDE ANGLE 

(@ DEFLECTOR PLATE 
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RAKE WIPER MECHANISM FOR VERTICAL BAR SCREEN (Pat. Applied For) 


The latest Jeffrey designed screens incorporate the 
most advanced operating techniques in back-cleaned 
screens. The design has been constantly improved from 
year to year since Jeffrey built the first practical back- 
cleaned screen. 

The head frame has been streamlined to present an 
attractive housing which contains the new Jeffrey cam 
operated wiper and tilting tray mechanism. Moving rakes 
engage lugs on auxiliary chains which control the 
action of the cam. 


The wiper is free to move on each end to insure 


/f it's conveyed, processed, or mined, it’s a job for Jeffrey. 
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uniform bearing of the wiper blade on the rake even 
when the rake is out of alignment. The entire mechanism 
is positive and silent. 

The head frame is shipped completely assembled as 
shown, after it is factory tested. The boot section is also 
factory tested and assembled beforeshipment to customer. 

Jeffrey Sanitary Engineers offer help in adapting these 
screens and other Jeffrey products to water, sewage and 
waste recovery plants. For a copy of Bulletin 952 describ- 
ing these services, write The Jeffrey Manufacturing 
Company, 996 North Fourth Street, Columbus 16, Ohio. 
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LEOPOLD CONTROL PANELS 
AND LIFETIME BOTTOMS USED IN 
DETROIT’S SPRINGWELLS ADDITION 


Detroit’s ultra-modern 200 M.G.D. addition to the 

Springwells Station includes both Leopold glazed 

tile filter bottoms and Leopold control panels, as 

shown above. Leopold bottoms were used for this 

project as well as the 240 M.G.D. Detroit North- 

east Station, where they went into operation in 

1955. Leopold filter plant equipment is installed at 

thousands of water treatment plants throughout 

the country, both for new and for rehabilitation The 
projects. You can specify an entire noncorroding 50-year 
filter installation from Leopold . . . including bot- filter block 
toms, fiberglass-reinforced wash troughs and rotary 

surface washers. Butterfly valves, chemical feeders, 

sampling devices and other treatment plant equip- 

ment is also available from Leopold. Write today 

for complete facts and figures. 


F. B. LEOPOLD co., INC., Zelienople, Pa. 
Visit us at Booths 201 and 203, A. W. W. A. Convention in Detroit 
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WAUKESHA «vv. 


SEWAGE GAS 


POWE for GASOLINE 
MUNICIPAL PLANTS : DIESEL 


LP GAS 


ENGINES © 10-1235 HP 


Waukesha engines for water and sewage 
applications are available for gas or gaso- 
line fuels or as normal or turbocharged 
Diesels. From this complete line select 
exactly the right engine. Materials, de- 
sign, and operating characteristics are 
the result of over fifty years’ experience 
in building fine engines. For honest, re- 
liable, profitable operation, you cannot 
buy better engine power. 


B&S 


2 
r_§ 


Model VLROB—Central Contra Costa + conan District, near San Francisco. 


.|Max.HP@ RPM | Model | B&S Displ. | Max.HP@ RPM | Ratings shown are maximum. 
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4¥%x5 

454x5% 
53%x6 

6% x6% 
7 x8% 
8% x8% 
934 x8%4 
814 x84 
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Continuous ratings and speeds 
as rs i” | are in Waukesha Chart 1079. 
1197 258@ 1800 Models here are most frequently 
1197 400@ 1800 used for municipal service. 
1905 297@ 1200 Waukesha’s approximately 30 
1905 390@ 1200 gas, gasoline and Diesel models 
2894 415@ 1200 range from 10 to over 1200 hp. 
2894 | + 695@ 1200 Turbocharged Diesels indicated 


5788 | 905@ 1200 ag in table. 
5788 | 1235@ 1200 by letter “S” in table 


135@ 2400 | 148-DKB | 5%x6 
191@ 2400 | 148-DKBS | 5%4x6 

WAKDB | 6%4x6% 
240@ 2400 | waxpss | 6%x6% 
309@ 1800 NKDB 7 x8% 
343@ 1200 | NKDBS |7 x8% 

LRDBC | 8%x8% 
— 1200 | tRoBcs 814 x8Y4 
59@ 1200 | virpB | 8%x8% 
980@ 1200 | VLRDBS | 8%4x8% 
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ENGINATORS" 


Waukesha Enginators are accurately bal- 
anced engine and generator combinations 
that perform dependably in all applications 
requiring a smooth, steady flow of power for 
continuous, intermittent and stand-by duty. 
50 to 800 KW capacities—gas, gasoline, 
normal or turbocharged Diesel operation. 


Approximate ratings—consult Waukesha Motor Co. for ratings applicable to your service. 


MUNICIPAL ENGINATORS—CONTINUOUS DUTY RATINGS (Kilowatts) 





DIESEL ENGINATOR SERIES GAS ENGINATOR SERIES 





MODEL 


60-Cycle RPM 





720 900 


1200 





MODEL 60-Cycle RPM 


7800 720 900 1200 1800 350 KW (Model LRDBSU) Waukesha Diesel Enginator. 





135-DK 


NA NA 


NA 
50* 


135-GZ | NA NA 35 50 ff NA = NOT AVAILABLE. Ratings based on standard conditions—29.92” Hg. Beremeter ond and 
75* 60° F. Air Temperature. Ratings are maximum KW for continuous Guty 2 at one level at 








148-DK 


NA 50 
NA* 


65 
85* 


140-GZ NA NA 45 65 indicated. Gas models rated using 1000 BTU Natural Gas. For Diesel upper KW ang 
are for naturally aspirated models, and lower ratings marked * are we tur 
150* 145-GZ NA NA 70 100 Ratings are for radiator cooled fan units. Higher ratings permissible with = model, 








WAKD 


NA 75 


100 
150* 


cooling. Higher ratings available for intermittent and stand-by service. ¢ Consult Waukesha 
be | WAKC 8 110 Motor Company stating specific applications details. 











NKD 


100 


150 
200*t 
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LRD 


150 = 185 
200° 


250 
350*t 


“fess 1 _s'_““ WAUKESHA MOTOR COMPANY 








VLRD 





325 400 
400* 500° 





500 
675*t 


= = = WAUKESHA, WISCONSIN 
Ivo 400 NA NEW YORK ¢ TULSA ¢ HUNTINGTON PARK, CALIF. 
Factories: Waukesha, Wisconsin and Clinton, lowa 
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FIRE HYDRANTS 





GATE VALVES 


The A. P. Smith Manufacturing 
Company has served the water and 
gas utility industry for over 60 
years; supplying them with a broad 
line of superior products including 
Gate Valves, Fire Hydrants, Tap- 
ping Sleeves and Valves and al- 
lied equipment. 


Smith also designs and builds 
products for highly specialized 
services and operating conditions. 
We solicit your inquiries for stand- 
ard and special design products. 





TAPPING MACHINES 


ti See 
* 


NEW JERSEY 
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BILLIONS OF GALLONS PER DAY... 


Every day this great flood of water— 

water for the beneficial 

use of people in communities all over North 
and South America—flows through 

Roberts equipped plants. 


Roberts equipment purifies over 5 billion 
gallons daily for community 

water supplies and for hundreds of 
vital industrial uses. 


In cooperation with engineers 

and architects throughout 

the Western Hemisphere Roberts Filter has devoted 
itself exclusively to supplying of water 

purifying equipment 

for more than 60 years. 


Known for its wide range of equipment— 

for water filtration and softening 

plants and swimming pool recirculating systems— 
the Roberts name is 

synonymous with quality and dependability 

with engineers and architects 

everywhere. 


Place your water purification problems 
in the hands of our 

experienced and dedicated 
organization. 


Visit the Roberts Filter Booth 102 at 
A.W.W.A. Convention June 4-9 


the nameplate of dependability .. . 


ROBERTS FILTER MANUFACTURING COMPANY 
607 COLUMBIA AVENUE, DARBY, PA. 
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| STANDARD RUBBER SEAT 


VALVES FROM VACUUM 10 290 ps! 


150 psi Standard Valve 
Flanged or Monoflange 


This Henry Pratt valve is loaded 
with extra values . . . the most 
rugged construction available . . . 
lower costs due to complete stand- 
ardization . . .and economical space 
savings thru new narrow face-to- 
face dimensions in classes up to 125 
psi . . . mew sidewinder operator with 
manual, cylinder and motor types. 


Highly versatile—available in 2 
flange or monoflange types, with 
floor stand or extension bonnets, 
and completely sealed operators for 
buried service. 


For AWWA classes 25-8 thru 125-16 
in sizes 4” thru 20’. 


Write for Bulletin 6-B. 





50 and 125 psi Standard 
Valves with adjustable seat 


For the first time, 50 psi Standard 
Valves are available with economi- 
cal narrow face-to-face dimensions 
thru the full 50-16 classification. 
The 125 psi Standard Valves in wide 
face-to-face offer traditional Pratt 
ruggedness in classes 50-8 thru 
125-16. In all classes the valve seats 
are factory adjusted around their 
perimeter for the most precise fitting 
of disc to seat, a feature that offers: 
Easier operation—with a precisely 
fitted seat. 

Longer Life—accurate control of 
disc-seat interference provides tight- 
ness without wear. 

Bubble-tight operation up to 150 psi. 
Easy field adjustment . . . seats can 
be adjusted or even replaced with- 
out dismantling the valve or remov- 
ing it from the line . . . and the seat 
fitting will be factory accurate. 
Sizes 24” thru 72”. 

Described in Bulletin 6-B. 


HENRY PRATT COMPANY 


319 West Van Buren Street 


+ Chicago 7, Illinois 


Representatives in Principal Cities 


See us at the AW WA Convention in Detroit. Booths 226-227-229 


Pratt Rubber Seat Ball 
Valve for 150 and 250 psi 


Resilient seating has now been ap- 
plied to ball valves—putting the 
time-proved advantages of this seat 
to work at higher pressures and 
velocities than ever attained before. 


The Henry Pratt Ball Valve offers 
bubble tight performance for ball 
or cone valve applications plus these 
definite advantages: less weight, 
smaller size, lower operating torques 
than similar valves . . . and no more 
pressure drop than equivalent length 
of pipe. The rubber seat will not 
bind or stick and compensates for 
line distortion. One man operation 
against full line pressure. 


Complete line of operators and 
accessories. Ideal for buried service 
with enclosed operator. Sizes 10” 
thru 48”. 


Write for Bulletin BA-1-B. 


HENRY 


eae A ll? 
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As in most modern water supply stations 


Limilorque MOTORIZED 
VALVE OPERATORS 


eee are widely used 
in the new 


COLUMBUS, GA. 
RAW WATER 
PUMPING STATION 


This modern Pumping Station, located at Colum- 
bus, Ga., gets its power from the new Oliver Dam 
which is located next to it. . . The Station pumps 
water from the Chattachoocee River up to the Fil- 
tration Plant, about one mile away . . . During the 
period it has been in operation, it has proved to be 
efficient and economical, and has met the growing 
demands of the area it serves. 


The Pumping Equipment for this fine station was 
installed by Burford, Hall & Smith, well-known 
Power Plant Equipment firm of Atlanta, Ga. 


The reasons why LimiTorque Motorized Opera- 
tors are so widely used in Water & Sewage Plants 
(as well as most all other types of Industrial Plants) 
is because they are accurate, safe, convenient, long- 
lived, economical and absolutely dependable .. . 
In addition to all these attributes, LimiTorque pre- 
vents any possible damage to vital operating parts 
in closing, due to a unique torque limiting 
mechanism. 


LimiTorque can be easily field-mounted on exist- 
ing valves ... and remember LimiTorque is backed 
by nearly 30 years experience, plus the modern 
facilities and reputation of one of the World’s larg- 
est manufacturers of Gears and Geared Products. 

For further information about LimiTorque— 
consult your valve manufacturer or nearest 
LimiTorque Sales-Engineering Office. 


Send for LimiTorque Bulletin 
# 1-60, and please use your 
Business letterhead when re- 


questing. A 3 . Me, 


a 
, 
M 


‘ 


THERE IS NO SUBSTITUTE FOR om *This Plant was designed by Robert & Compeny Associates, Consulting Engineers, Atlanta, Ga. 


. | 
i im ilo re Li Co ruiavetPnia GEAR CORPORATION 


KING OF PRUSSIA (SUBURBAN PHILADELPHIA), PA. 
Offices in all Principal Cities 
INDUSTRIAL GEARS & SPEED REOUCERS: LIMITORQUE VALVE CONTROLS: FLUID AGITATORS:> FLEXIBLE COUPLINGS 
Limitorque Corporations King of Prussia, Penna. 
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YOU CAN DEPEND ON 


RUNG 


GATE + BUTTERFLY » CHECK « SPECIAL VALVES « FIRE HYDRANTS 


drop-tight shutoff 


maximum seat life 





easy operation 


Darling-Pelton Butterfly Valves have a con- 
tinuous 360° rubber sealing ring, uninter- 
rupted by the valve shaft, that makes com- 
plete drop-tight shutoff possible. The valve 
disc, swinging on an axis eccentric to the 
valve centerline, is exceptionally easy to op- 
erate. It lifts away from the body seat on 
opening to eliminate any abrasion or distor- 
tion. The rubber seat can be replaced quickly 
without dismantling the valve. You can de- 
pend on Darling-Pelton Butterfly Valves for 
safety, long service, superior performance. 


Write, wire or phone for your copy of Bul- 
letin 5904 giving complete information on 
these butterfly valves made to A.W.W.A. 
Specifications. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 11, Pa. 


The Caneda Valve & Hydrant Co., Lid., Brantford 7, Ontario, Canado 
Vonnes Darling-France, 23 rue du Commandant Mouchotte, St. Mandé, France 


Exaggerated diagram showing eccentricity of valve 
shaft in relation to valve axis and how the disc, upon 
opening, is lifted from the body seat throughout its 
entire circumference. 























Water & Sewace Works, June, 1961 





Bulletin 


Neptune Reveals 3 Money-Saving Features 
of Forthcoming New Model 60 Water Meter 


Here is a remarkable new meter that makes progress a pleasure — because it protects 
both your present and future meter investment. 


The Model 60 has all the advantages of the most modern sealed, magnetically driven 


register and gear train constructions . . . in a quiet, trouble-free disc meter . . . plus three 
exclusive new features: 


1 The register can be removed, repaired, reset to zero and resealed. 


9 Meter registration can be adjusted with change gears... vital in 
reducing repair costs over the years ahead. 


3 Protects against unnecessary replacement costs because you can 
easily repair minor damage without having to scrap major units. 


Older Tridents can be converted and mod- 
ernized. Both the new register and the new 
gear train fit standard meters, old and new. 


Because of Neptune’s standards and dedica- 
tion to the firm policies of interchangeability 
and repairability, design of Model 60 has been 
a more difficult task, and therefore has taken 
a little more time. 


We strongly urge you to wait and see this 
remarkable new Trident before you buy any 
sealed meters. (No need to delay your regu- 
lar Trident purchases, however, because any 
Trident household meter you buy today can 
be converted later.) 


Trident Model 60 is coming soon ... watch 
this magazine for full details. 


NEPTUNE METER COMPANY «© LIQUID METER DIVISION e 47-25 34th St., Long Island City 1, N.Y. 


Offices in Principal Cities *¢ In Canada: Neptune Meters Ltd., 1430 Lakeshore Rd., Toronto 14, Ont. 
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THESE NEW electric pumps are replacing steam 
three generations. Electrification of the 84-year 


gram. 





ee 


mps that have been in use at Water Works Park Station for over 
plant is part of the Detroit Water Board's modernization pro- 


AWWA VISITS DYNAMIC DETROIT 


@ WHEN 
American Water Works Association 
convene in Detroit from June 4 to 
9, they will see a city that is literally 
being reborn. 

Cobo Hall and Convention Arena, 
the 54-million dollar facilities that 
will house the convention, and the 
surrounding Civic Center are strik- 
ing symbols of an all-out effort De- 
troit is making to meet the new chal- 
lenges of 20th century metropolitan 
life. 

Since the day it started putting 


COVER PHOTO—Detroit’s 
Springwells Station, one of the 
world’s largest water treatment 
and pumping plants. Located on 
a 53 acre site, the plant will fil- 
ter a maximum of 540 mgd. 


THE MEMBERS of the the world on wheels, Detroit has 


been in the vanguard of industrial, 
commercial and educational progress. 
Today’s municipal leaders are de- 
termined that the city will maintain 
the pace, and they have committed 
all the resources at their command 
toward that end. 

Because modern urban life changes 
so rapidly, a city must be truly dy- 
namic to survive. Today’s problems 
and needs are often totally different 
from yesterday’s and they demand 
totally new solutions. If a city is 
to keep pace with the times, it must 
adapt itself to new challenges and 
be prepared with new ways to meet 
them. 

This requires new ideas, programs, 
and facilities in some areas, renewal 
in other areas, and renewed effort 
along established lines in still other 
areas, 


by GERALD J. REMUS 
General Manager 
Detroit Dept. of Water Supply 


Detroit is moving forward in all 
three directions, and nowhere is this 
progress more evident than in the 
development of its water supply and 
sewage disposal systems. 

In this field we are confronted 
with two broad problems that are 
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common to many metropolitan re- 
gions throughout the nation. 

The first of these is the need to 
maintain the adequate, reliable water 
supply and sewage disposal service 
that Detroiters have enjoyed for 
decades. The factors involved in 
maintaining that service lead direct- 
ly into the second problem, the need 
to expand our system to serve a 
growing number of suburban com- 
munities. 

I am sure no explanation is re- 
quired on my part to explain to 
people in the water works field the 
need for modernization of plants and 
equipment. Daily wear and tear and 
rapid technological advances make a 
program of continual modernization 
imperative for any major system. 

Added to this need for capital im- 
provement in Detroit is an urgent 
need to increase the system’s basic 
reliability. This need stems from the 
fact that the entire water system, 
complex as it is, still depends upon 


AAA 


a single raw water source, the De- 
troit River. Because of vulnerability 
to enemy attack, this dependence up- 
on a single source has long been 
considered undesirable by local de- 
fense and water supply officials. In 
recent years this undesirability has 
been compounded by increasing pol- 
lution of the river from various 
sources. 

Responsible officials have advo- 
cated for some time the location of 
new intake facilities in Lake Huron. 
This need has now reached the criti- 
cal stage. 

Detroit now enjoys the lowest 
water and sewage rates of any ma- 
jor system in the United States, ac- 
cording to several independent sur- 
veys. If Detroit were to bear alone 
the entire cost of system moderni- 
zation and the construction of: Lake 
Huron facilities, those rates would 
have to be substantially increased. 


Higher Rates or More Customers 


The simplest, most effective way 





to meet the city’s needs without los- 
ing the favorable rate levels is to 
broaden the system’s revenue base 
by continually increasing the num- 
ber of customers. 

Any substantial increase in cus- 
tomers must be achieved through ex- 
pansion of the system to serve more 
and more of the surrounding subur- 
ban area. 

This basic idea was recognized by 
the Detroit Board of Water Commis- 
sioners as early as 1924 when the 
Board adopted the concept of De- 
troit as a central supplier for the 
three-county metropolitan area. 


Today the Water Board and the 
Department of Water Supply are in 
the midst of a 300-million dollar 
development program that is the 
largest manifestation of that basic 
concept undertaken to date. Over 
$100 million has been spent since 
1950, and another $200 million is 
scheduled to be spent by 1980. 





THIS SYSTEM CONTROL CENTER in the Detroit Water Department's main office is a tremendous aid in the opera- 
tion of a widespread metropolitan system. The dials and gauges give readings of pressures and flow at checkpoints 
throughout the transmission system. The system supervisor is in constant radio and telephone communication with the 
control rooms at the plants and the maintenance headquarters. 
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Before this program could get in- 
to high gear it was necessary to 
convince large numbers of suburban 
Officials that the best interests of 
their communities would be served 
by joining the Detroit system. Our 
proposals to these officials were 
based on two basic facts of modern 
metropolitan life. 

The first of these is the phenom- 
enal growth of all suburban commu- 
nities. To accommodate and further 
this growth, suburban areas must 
have an adequate water supply and 
an effective sewerage system. Delay 
in constructing such systems results 
in incalculable costs to the commun- 
ity. 

Second is the fact that a large 
system with existing capital facili- 
ties can expand to serve its subur- 
ban customers more quickly, effici- 
ently and at less cost than suburbs 
can build their own facilities. 

Initially suburban officials were 
extremely cautious in accepting these 
facts and the development program 
based upon them. This caution is 
only proper on the part of men 
charged with protecting the interests 
of their communities. 

To convince these officials of the 
wisdom of our program, the Water 
Department developed detailed plans 
and proposals backed up by thor- 
ough engineering and economic stud- 
ies. Equipped with these the water 
commissioners with the active sup- 
port and assistance of Mayor Louis 
C. Miriani put on a concentrated 
drive to secure approval and com- 
mitments from officials throughout 
the area composed of Wayne, Oak- 
land, Macomb, St. Clair, Washtenaw 
and Monroe counties. 

That drive has resulted in almost 
unanimous approval of the Detroit 
program. Today, the Detroit Water 
Department is furnishing water to 
50 suburban communities and con- 
tracts are being negotiated with a 
dozen more. Our sewage disposal 
service is purchased by 47 suburbs 
with more joining the system each 
year. 

At present we are the sole, cen- 
tral supplier for a 400-square mile 
area with a population of approxi- 
mately 3,100,000. By 1980 we expect 
to be serving between six and seven 
million people. 

To provide adequate, reliable serv- 
ice we are spending at the rate of 
$10 million per year to modernize 
and expand a system that we believe 


THE SAME expansion program that expanded Springwells Station to its pres- 
ent size included construction of this raw water booster station. With the booster 
in operation the entire raw water tunnel is pressurized giving it a capacity of 


over one billion gallons per day. 


is already one of the world’s finest. 


Present Facilities and Future Plans 


Our existing water facilities in- 
clude three complete pumping and 
treatment plants that have a com- 
bined maximum filtration capacity of 
over one billion gallons per day. A 
fourth plant is now being constructed 
and will be ready for service by 
1963. 

The long-sought Lake Huron fa- 
cilities are now in the design stage, 
and our present schedule calls for 
completion of a Lake Huron intake, 
a treatment and pumping plant, and 
transmission lines to Detroit by 1967. 
This first section of the facilities 
will have a 250 mgd capacity and 
will cost approximately $82 million. 
The plant is being designed so that 
additional sections can be added in 
subsequent years. 

While we move ahead on new con- 
struction at maximum rate, we are 
also modernizing existing facilities. 
We have recently completed a 35- 
million dollar program that expanded 
our Springwells plant, now one of 
the world’s largest, and constructed 
a raw water booster station that al- 
lows us to pressurize the entire raw 
water system whenever necessary. 
We are currently converting the 84- 
year old Water Works Park Station 
from steam to electric pumping, and 
our modernization projects include 
replacement of many key transmis- 
sion mains in the city. 

To fulfill our commitments to sub- 
urban customers, the Water Board 
is spending about five million dol- 
lars per year for suburban transmis- 
sion mains and storage facilities. We 
are not only meeting our commit- 


ments, but we are well ahead of 
all schedules. 

This same pace is being main- 
tained in the expansion of our sew- 
age treatment plant where we are 
well along on a 33-million dollar 
program. 

Our progress to date has led an 
increasing number of communities to 
become interested in joining the De- 
troit system. Negotiations are now 
in progress with communities that 
were not even included in the de- 
velopment program as it was original- 
ly announced in 1959. 


Suburbs Represented on Water Board 


The Water Board welcomes these 
extensions of the original plan and 
is pledged to cooperate in every pos- 
sible way with prospective suburban 
customers. To accentuate this atti- 
tude on the Board’s part, it is fitting 
to point out that the seven-member 
Detroit Water Board now includes 
three commissioners who are not 
residents of Detroit. They were ap- 
pointed to represent our suburban 
customers under a charter amend- 
ment approved by Detroit voters in 


In the final analysis, the develop- 
ment plans and progress of the De- 
troit metropolitan water supply and 
sewage disposal systems offer dra- 
matic proof that water and sewage 
problems are area-wide problems. 
They demand area-wide, centrally co- 
ordinated solutions. 

Detroit is totally committed to that 
philosophy, and we believe we are 
putting the philosophy into effect 
with maximum effectiveness and 
benefits for the entire metropolitan 
area. 


Water & SewaGe Works, June, 1961 
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Synthetic Detergents in 


Ground Waters—Part 2 


by LOUIS G. CAMPENNI, P.E.* 


Latest Moves by the 
County Health Department 


In October, 1959, the County Health Department increased its restrictions 
on maximum plot densities for subdivisions with both individual water and 
sewage disposal systems on the same lot. It now requires a minimum lot size 
of 20,000 sq ft, in lieu of its former requirement for maximum plot density 
of two houses per acre. Under the latter requirement, lots of less than 20,000 
sq ft could still qualify since the plot density basis included streets, parks, 
etc. The Health Department minimum lot size requirement for subdivisions 
now checks with the FHA field office requirement, although the FHA field 
office only accepts such lots on an individual, non-subdivision basis. The 
Health Department has also indicated that they are going to increase the 
minimum separating distance between individual well and sewage disposal 
system to 100 ft in all cases, without exceptions. The increase in minimum 
separating distances will then check with the minimum FHA field office re- 
quirements. (However, it should be mentioned that the FHA field office has 
increased its minimum separating distance between individual well and double- 
cesspool system to 150 ft). 


A Typical Case Involving 
Syndet Pollution 


Finally, it may be of interest to illustrate a case history on record in the 
County involving syndet pollution. A tenant complained of severe sewage 
odors, tastes, and foaming of the water supply at the tap, and finally moved 
out of the house because of concern for her child. The individual well supply- 
ing the house was 32 ft deep, and it was located 27 ft from the cesspool on 
the property. Analysis of the water revealed a syndet concentration of 4.8 
ppm. 

To correct the situation, the property owner deepened the well from 32 
ft to 46 ft. However, syndets in greater amounts were found, at 5.3 ppm 
concentration. The well was then deepened to 65 ft, and the cesspool re- 
located from its original distance of 27 ft, to a new distance of 75 ft. Syndets 
-were found to still be high, since tests revealed a concentration of 3.8 ppm. 
The well was then deepened, further, from 65 ft to a new depth of 76 ft. How- 
ever, syndets were found at even a higher concentration of 4.9 ppm. 

Lastly, the owner reduced the well depth back to 34 ft, with the cesspool 
remaining at the increased distance from the original 27 ft, to the new 75 
ft distance, and the syndets were found at the lowest concentration, with 
tests revealing only 0.5 ppm. 

In this particular case, the increased separating distance between the well 
and the individual sewage disposal system proved to be the relieving factor, 
with the increase in well depth actually worsening the problem. It is signifi- 
cant to note, that if the owner did not have sufficient room to relocate the sew- 
age disposal system, a solution could not have been reached. Although the 
solution reached relieved the problem at the time, it can only be considered 
as temporary in nature, since syndets have shown a breakthrough even at 
the altered locations, although light in nature at the time. The case does 
illustrate, however, the need for sufficient lot space to provide at least tem- 
porary relief. 


Unfortunately, increasing the separating distance is not always the 
answer, since well deepening in other cases may be necessary. 


*Based on a talk presented before the 1960 Home Sewage and Waste Disposal Conference, Michi- 
gan State University, East Lansing, Michigan. 
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FHA Zone Engineer 
Bayside, L.I., New York 


Upon receipt of information from 
the FHA field office in Providence, 
Rhode Island, and from the Rhode 
Island State Department of Health, 
the FHA sanitary engineer investi- 
gated the problem of syndet pollu- 
tion in the town of Portsmouth, 
Rhode Island. 

A 50-house development, built up 
slowly, and over a period of several 
years, was located in the town of 
Portsmouth, Rhode Island, in the 
County of Newport. Lots were typi- 
cally sized from 7,000 sq ft to 12,000 
sq ft, and served by individual drilled 
wells ranging in depth from 100 ft 
to 300 ft. Each lot was also served 
by individual sewage disposal sys- 
tems of the septic tank and disposal 
field type, and located from 30 to 
150 ft from the well systems, with 
an average of 75 ft. 


Geology 


Subsurface soil conditions included 
a thin mantle of glacial till com- 
posed of fairly impermeable sandy- 
clay, with shaley, carboniferous rock 
at about 10 ft depth. Ground water 
levels were usually at 10-15 ft depth, 
but fluctuated widely on a seasonal 
basis. The water-bearing character 
of the underlying rock was poor, 
a characteristic which is prevalent 
throughout the County. 


Discovery of the Syndet Problem 


Actually, the syndet pollution of 
individual wells in this development 
had been occurring since 1957 or 
possibly before, but complaints from 
the residents brought about a de- 
tailed investigation by the State 
Health Department in early 1959. 
The State Health Department tested 
half of the wells (25) and found 
that all but one had syndet pollu- 
tion, ranging from 0.15 to 5.0 ppm. 
The well with the highest concen- 
tration of syndets was 250 ft deep. 
Nitrates were found in high con- 





centrations, ranging up to 20 ppm. 
Six of the wells were also found 
to be bacteriologically contaminated. 
This included the one well showing 
no apparent evidence of syndet pollu- 
tion. 

Including these data in a report 
dated June 17-18, 1959, the Rhode 
Island State Department of Health 
reported as follows : 

1. Seventy-two well waters in 
various parts of the State have 
shown evidences of syndet pol- 
lution. 56 per cent of the wells 
showed bacterial contamination. 
One-fifth of the wells were 
driven and one-third were 
drilled. 73 per cent of the wells 
were within 50 ft of the sew- 
age disposal unit, and 94 per 
cent were within 100 ft. More 
than half were tested because 
of taste, odor, and foaming 
complaints with the majority of 
complaints being tastes and 
odors. 

. Syndets are very stable, travel 
appreciable distances through 
the ground and into the water 
table and move with the water 
table. (This confirmed the Long 
Island findings). 

. Foaming will generally appear 
at 0.5 to 0.6 ppm. 

. Wells are considered to be pol- 
luted or a pollution potential 
exists because of the presence 
of syndets. 


Findings by FHA Sanitary Engineer 


In December, 1959, the FHA Sani- 
tary Engineer visited the site and 
picked up samples of water from 
the taps of 13 houses scattered 
throughout the area. Six of the 
samples foamed upon shaking the 
sample, indicating rather high con- 
centrations of syndets. Odors were 
light, but where perceived, exhibited 
perfumey, fish-like odors. In some 
cases, the water foamed considerably 
at the tap. 

A temporary steel water tank had 
been put in one of the streets to 
provide emergency water supply from 
other sources. The fire department 
maintained it, but it was grossly in- 
adequate for the purpose. Many resi- 
dents were purchasing bottled water 
from a street vendor at $0.85 per 
gallon. A number of home owners 
had put their houses on the market 
but could find no buyers. The FHA 
field office would not accept houses 


in the development for mortgage in- 
surance purposes. 

A conference at the State Health 
Department between the FHA Sani- 
tary Engineer, the State Chemist who 
conducted the survey, and Health 
Department Engineers, revealed that 
since the Health Department’s de- 
tailed investigation and report of 
June, 1959, additional wells in the 
development showed evidence of syn- 
det-pollution, and that additional 
wells showed bacterial contamina- 
tion. The Health Department con- 
sidered wells with syndet pollution 
as being potentially unsafe, and so 
advised the residents upon their in- 
quiry. 


Corrective Measures by 
Town of Portsmouth 

In August, 1959, the Town of 
Portsmouth set up new provisions 
governing the acceptability of both 
individual wells and sewage disposal 
systems on the same lot. The Town 
increased the minimum permissible 
lot size to 20,000 sq ft, increased 
the minimum separating distance be- 
tween well and sewage disposal sys- 
tem to 100 ft, and issued special, 
detailed well casing requirements to 
be imposed under Town supervision. 

In November, 1959, the Town of 
Portsmouth applied to the FHA 
“Community Facilities Administra- 
tion” for funds to be used for the 
planning of a public water supply 
system for the entire town, includ- 
ing this affected development. The 
estimated cost of the water system 
was $1,600,000. The Town, at pres- 
ent, has two very small community 
water systems, in opposite parts of 
the town, and extension of such facili- 
ties to the affected development is 
excluded because of the 2 to 3 miles 
distance involved. No immediate re- 
lief for the development is foreseen. 


Rhode Island State Department of 
Health Requirements 


The Rhode Island State Depart- 
ment of Health subdivision recom- 
mendations of 1957 state that where 
individual well-water systems and in- 
dividual sewage disposal systems on 
the same lot are proposed, that : 

1. Where drilled wells and septic 
tank absorption field systems 
are proposed, the minimum 
sized lot should be at least 2 
acres, 
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2. Where drilled wells and septic 
tanks and seepage pits are pro- 
posed, the minimum sized lot 
should be at least 3 acres. 


3. The minimum separating dis- 
tance from any well to any 
sewage disposal system should 
be at least 100 ft. 


Since the FHA field office re- 
quires State Department of Health 
approval of all subdivisions, it has 
therefore, not accepted any Rhode 
Island subdivisions with both indi- 
vidual wells and sewage disposal sys- 
tems since 1957. 


FHA Control Measures Regarding 
Acceptability of Wells 


Based upon the syndet problems 
mentioned by the State Health De- 
partment and evidence that it is a 
general State-wide problem, the FHA 
field office set up in December, 1959, 
a new set of requirements based on 
its sanitary engineer’s advice. They 
are: 

1. No subdivisions with wells and 
individual sewage disposal sys- 
tems would be accepted unless 
compliance with the minimum 
State Health Department restric- 
tive lot sizes is provided. (This 
virtually ruled out subdivisions). 

. Only those lots in remote, rural 
type areas would be considered. 
Any lots which had been lo- 
cated in a subdivision previous- 
ly rejected under paragraph 1 
above, or in an area subject to 
high-density build-up would be 
rejected even though being ap- 
plied for on a non-subdivision, 
piecemeal basis. This would pre- 
vent subterfuging of FHA basic 
policy on the subject. 


. Individual lot size must be 
20,000 square feet. 


. All well construction must be 
certified to by a licensed well- 
driller. 


. Each well application, where an 
individual sewage disposal on 
the same lot was proposed or 
exists must be studied individ- 
ually as to distance of nearest 
public water main, feasibility of 
extension, etc. 


. A proposed well or existing 
well which shows evidence of 
syndets would be unacceptable. 


Water & SEWAGE Works, June, 1961 
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Other Information Pertaining 
to the Syndet Problem 


Johnson National Well Drillers Journal, 
November-December 1959 


Page 3 of this Journal says the 
acceptability of a water-bearing stra- 
tum in limestone or similar creviced 
or fractured formations should be 
dependent upon the existence of at 
least 40 ft of overburden of uncon- 
solidated materials which extends % 
mile in all directions from the well 
site. The well must also be sealed 
into the rock. (This 40 ft recom- 
mendation coincided with the 40 ft 
protective layer required by the FHA 
field office in Jamaica, New York, 
where individual wells are proposed 
to be driven through the usual sand 
and gravel formations overlying the 
water table). The Journal, however, 
made no mention with respect to this 
40 ft recommendation as to the pro- 
tection afforded, if any, against pos- 
sible syndet pollution. 


The Johnson Journal points out on 
page 5 that tests made in California 
(re: “Report on the Investigation of 
Travel of Pollution”, State of Cali- 
fornia Pub. #11, 1954) revealed 
that pollution travels farthest and 
most rapidly in the direction of 
ground water flow and that chemical 
pollutants travel much farther 
through sand than do bacterial pol- 
lutants. It also revealed that coli- 
form bacteria were found up to 100 
ft from injection wells, with dimin- 
ishment of concentration upon greater 
distance from the source of pollu- 
tion. The article states, however, that 
the injected polluted water used in 
the tests contained little or no syn- 
dets and that it is unknown whether 
detergents would have helped bac- 
terial pollutions to move greater dis- 
tances from the injection well. 

Also on page 5 the Journal states 
that detergents used for dishwash- 
ing, cleaning, and laundering are 
chemical contaminants and that sew- 
age digestion and percolation through 
the ground water remove only part 
of the detergents from waste water. 
It states that it appears that once 
the detergent reaches the ground 
water reservoir, that it will continue 
unchanged for quite a long time. 

On page 6 mention is made of 
the contamination of water-bearing 
strata which has been discovered in 
the suburban developments around 
St. Paul and Minneapolis, Minnesota. 
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The source is from sewage seepage 
into the ground waters, originating 
from cesspools, septic tanks and drain 
fields. The Journal states that the 
Minnesota Health Department has 
tested the well-water supplies and 
found syndets and higher-than-nor- 
mal nitrates in 31 to 83 per cent of 
the samples tested. Although, it is 
stated, the chemical evidence of pol- 
lution has been found more often 
than bacterial pollution, it is clear 
that sewage is recirculating back in- 
to the drinking water supplies and 
this is a warning flag. 


New York State Health Department, 
Dutchess County Health Department 


Discussions with engineers from 
these health authorities have revealed 
an increased interest in the syndet 
problem. In the Dutchess County, 
New York area, a development with 
individual wells drilled into a stra- 
tum of limestone was found to con- 
tain syndets and some bacterial pol- 
lution. To the north of Albany, New 
York, it is reported that in a sec- 
tion encompassing some 300 homes 
24 of 26 tested individual wells 
showed the presence of syndets. This 
latter area contained a porous sand 
and gravelly subsoil with ground 
water within 20 ft of grade. Both 
of the above areas were of course 
served by individual sewage disposal 
systems. The State Department of 
Health has indicated active plans to 
study the problem. 


U. S. Geological Survey, Water 
Resources Division, Department of 
Interior 


This Agency conducted a prelimi- 
nary reconnaissance study of the role 
of anionic surfactants in ground 
water for the Federal Housing Ad- 
ministration in May, 1959. Areas in 
six states in the Midwestern, South- 
ern and Western states were checked, 
and evidences of syndet pollution 
were encountered to varying degrees. 
Among the findings tentatively ad- 
vanced were that nitrates were found 
in many cases along with the syn- 
dets. Significant factors related to 
the syndet pollution problem include 
the effect of separating distance be- 
tween well and sewage disposal 
system, depth of well, direction of 
ground water flow, concentration of 
syndets discharged into the area, etc. 
Further studies are continuing. 


United States Public Health Service 


The October 1959 edition of the 
Journal of the American Water 
Works Association states that the 
U.S.PHS is studying the ground 
water contamination problem. In a 
New York newspaper, dated Decem- 
ber 29, 1959, a representative of the 
Division of Water Supply and Pollu- 
tion Control, U.S.PHS, reportedly 
stated that our drinking water is be- 
ing polluted by hundreds of new 
chemicals whose affect on human 
health are totally unknown. Deter- 
gents are reported among these 
chemicals. 


Journal of American Water Works 
Association, October 1959 Edition 


An article was published entitled 
“Effects of Syndets on Water Sup- 
plies, Task Group Report,” and dis- 
cusses the high resistance to bio- 
chemical degradation of ABS and 
other surfactants. It is stated that 
detergent manufacturers are study- 
ing the possible use of a material 
in syndets less resistant to biochemi- 
cal action without reduction in the 
basic syndet qualities. A change to 
a less resistant substitute will not 
be easy, however, since ABS is pro- 
duced on a scale reported in 1956 
to be at least 455 million pounds. 


Summary of Findings 
and Conclusions 


From the information discussed 
herein, some of the findings and 
conclusions can be summarized as 
follows : 

Syndets represent a growing prob- 
lem relative to the palatability of 
ground water supplies. There is little, 
if any, significant data available re- 
lating to the toxicity of syndets and 
studies are under way on this matter. 

Where syndets are found in in- 
dividual well systems on lots also 
served by individual sewage disposal 
systems, experience has _ indicated 
that frequently the chemical analysis 
of the water supply also reveals ab- 
normal concentrations of chemicals 
usually associated with sewage. The 
syndet therefore acts as an effective 
tracer for the confirmation of sew- 
age seepage into ground water. In 
some areas it has been found that 
after the initial presence of syndets, 
bacterial pollution enters the picture 
in increasing amounts. 

The syndet is highly resistant to 
biochemical degradation, in contrast 





to soaps whch are much less resistant 
and of higher organic nature. This 
high resistance of syndets plays a 
major factor in the high buildup of 
syndets in a syndet-polluted ground 
water. Retesting of syndet-polluted 
water supplies has shown in many 
instances that the syndet concentra- 
tion increases with time. 

Evidences of syndet pollution have 
been found in various types of sub- 
soils, ranging from fractured rock 
to sands and gravels. In Long Island, 
they have been encountered in water 
wells with water tables to 44 ft 
depths and sand and gravel soils. In 
Rhode Island and Dutchess County, 
New York, syndet has been found 
in limestone and shalely rock forma- 
tions. Other evidences of syndet pol- 
lution have been found in many parts 
of the country. 

The syndet, like many other chemi- 
cal pollutants can travel extensively 
both horizontally and vertically with- 
out being broken down. They have 
been traced at least 95 ft deep and 
1,000 ft horizontally from the source. 

Direction of ground water flow 
is significant in the possibility of 
syndet pollution, since syndets travel 
much more rapidly once they 
enter the ground water. However, 
in large housing developments hav- 
ing limited lot space available it is 
usually impossible to locate wells such 
that septic tank effluent does not 
discharge into the ground water en 
route to the well. The provision of 
a deep soil barrier above the ground 
water should provide reasonably 
good protection against bacterial pol- 
lution, but is only a time-delay against 
the eventual pollution by syndets as 
far as experience to date reveals. In 
Long Island a 40 ft soil barrier is 
required as a minimum by the FHA 
field office, but this is based upon 


lack of evidence of significant syndet 
pollution at that depth to date. 

As suggested by some authorities, 
the existence of an impermeable soil 
barrier above the water bearing stra- 
tum and below the point of individual 
sewage disposal discharge should be 
reasonably effective against bacterial 
and syndet pollution. However, the 
necessity for proper casing and seal- 
ing of this casing into the imperme- 
able stratum requires unusual super- 
vision of well-drilling operations and 
skilled installation. It also requires a 
good knowledge of the extent and 
character of the impermeable stratum. 
Unfortunately, licensing of well- 
drillers, adequate supervision by 
health, local municipal, and Federal 
authorities is limited and difficult 
to obtain. 

Plot density is an important fac- 
tor in controlling the effects of syn- 
det and/or bacterial pollution. It is 
important to decrease the syndet con- 
centration, give the home owner re- 
course to relocation of his well or 
individual sewage disposal system in 
case of pollution from his own sew- 
age system or his neighbor’s, and 
to obtain maximum protective sepa- 
rating distances. 

Syndets have been found to cause 
foaming, tastes and odors in well- 
water supplies at concentrations from 
1.0 to 1.5 ppm and higher. The 
simple “shake test” of suspect sam- 
ples can reveal foaming characteris- 
tics and can prove of some value in 
general surveys of the problem. 

The FHA field offices in Jamaica, 
New York, and Providence, Rhode 
Island, have taken very definite steps 
to meet the problem. Residential de- 
velopments involving both individual 
sewage disposal systems and wells 
on the same lots are not acceptable, 
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and community water supply sys- 
tems or extension to public water 
systems are required for FHA mort- 
gage insurance purposes in those 
areas. Individual lot applications in 
non-development areas are consid- 
ered but only under specified re- 
quirements which evidence has indi- 
cated will provide maximum protec- 
tion to the wells from both a bac- 
terial and chemical viewpoint. The 
evidence of syndets is considered as 
indicating an unacceptable well-water 
supply. Other Federal Housing Ad- 
ministration Insuring Offices in the 
New York-New England area have 
virtually ceased consideration of de- 
velopments with both individual 
wells and sewage disposal systems 
and have greatly limited further con- 
sideration of non-development lots 
with such facilities. 

The cooperation of the Health Au- 
thorities is essential, and my experi- 
ence has definitely indicated that 
where this cooperation is obtained, 
the combined efforts of the FHA 
and Health Authority has produced 
successful results in the installation 
of public and community water sup- 
ply facilities to serve the home- 
owners. Because of long-term fac- 
tors and others which involve con- 
siderations in addition to public 
health protection, FHA field offices 
in the New York-New England area 
have imposed restrictions on lots in- 
volving wells and individual sewage 
disposal systems whichare far 
greater than those of the Health 
Authorities. An immediate, aggres- 
sive, constructive and direct approach 
by the Health Authorities, Federal 
and local agencies is needed now 
more than ever before to provide 
the maximum protection to the 
ground water supplies and to the 
nation’s ground water resources. 





AWWA Publishes Manual 
Dealing With Aquatic 
Animals 


The AWWA has recently pub- 
lished and distributed a manual en- 
titled, “Animals Associated With 
Potable Water Supplies.” The book- 
let is designed to permit water sup- 
ply personnel to acquaint themselves 
with aquatic animals which they may 
find in connection with their work. 

The animals dealt with in the pub- 
lication are not presently associated 
with human diseases. They do cause 


nuisances, however, because of their 
great abundance in raw water sources, 
water treatment installations or fin- 
ished water reservoirs or distribu- 
tion systems, according to the authors. 


Grand Rapids Sewage 
Treatment Works Annual 
Report 


Costs during 1959-1960 for the 
Grand Rapids, Mich., Sewage Treat- 
ment Works amounted to $42,770.18 
for pumping; $287,055.78 for treat- 


ment; and $4,709.80 for fertilizer 
manufacture, making the total cost 
of operation $334,535.76. 

According to the Grand Rapids 
Sewage Treatment Works Annual 
Report for 1959-1960, the plant has 
operated successfully with no seri- 
ous problems resulting from indus- 
trial wastes. 


It developed, the report states, that 
the most economical disposal of di- 
gested sludge resulted from the use 
of sand drying beds from April 
through September and the use of 
vacuum filters the other six months. 


WATER & SEWAGE WorkKS, June, 1961 





Fig. |. ICE BARRIER at Kainan Bay, Antarctica. 


Official U.S. Navy phetograph 


Gondolas In New York? 


@ SOME ENTREPRENEUR, wishing to 
establish a profitable venture for his 
children’s children might well con- 
sider the manufacture of gondolas 
for use in New York and other 
seacoast cities. For it is a scientific 
possibility that, sometime in the years 
to come, the ocean levels will have 
risen by such appreciable amounts 
gondolas, if not arks, will be needed. 

This is not something that will 
happen in 1961, or perhaps even in 
2061, so there is no immediate cause 
for alarm. By the time the gondolas 
are needed in New York, atomic 
power plants probably will have long 
since become standard gondola pro- 
pulsion equipment. 

What gives rise to such predic- 
tions? There are two facts. One is 
that the earth’s atmosphere shows a 
very slow, but rather pronounced, 
warming trend. This is reflected in 
changes of climate. Arctic climates 
are now giving way to sub-arctic 
conditions. Regions which half a 
century ago experienced severe, long 
winters now have climates which will 
sustain types of agriculture requir- 
ing longer growing periods. Glaciers 
are retreating and the area covered 
by floating Arctic ice is shrinking. 
Temperatures at Little America, in 
the Antarctic, average about five 


Water & SEWAGE WorKS, June, 1961 


by JOHN A. DAY, Assoc. 
Prof. of Physics, 
Linfield College 
McMinnville, Oregon 


degrees warmer now than 45 years 
ago. Certain types of marine life 
which avoid cold ocean waters are 
being found in higher latitudes. 
Sharks now menace bathers as far 
north as San Francisco. Barracuda 
are observed off the Washington 
coast. 

The other fact is that explorations 
of the polar regions have disclosed 
that much greater than previously 
suspected amounts of water are 
locked up at the poles, particularly 
at the South Pole. It is now esti- 
mated that if all the polar ice were 
to melt, an amount of water would 
be released which would raise the 
level of the oceans of the world by 
over four hundred feet. Gondolas in 
New York? Submarines might be- 
come necessary. 

Every person who has looked at 
a globe will have noted that there is 
about three times as much water as 
land area. Even this does not tell 
the complete story of the vastness 
of stored water, for the depth of 


the ocean basin is obscured. If we 
were to consider the earth as a 
smooth ball for a moment, there 
is enough water in the ocean to cover 
the ball with a sheath nearly two 
miles in depth. This is the water 
which has been accumulated over 
eons of time. During these eons, be- 
fore our present atmosphere came 
into existence, the cooling earth re- 
leased oxygen which combined with 
the hydrogen in the air to produce 
water vapor. As this condensed and 
formed the thick mantle of clouds 
which surround the earth in years 
long past, torrential rains fell on the 
land. Also tremendous amounts of 
water were released from the molten 
rock as it cooled. 

About one-twentieth of the earth’s 
surface now is covered by ice and 
90 per cent of all this ice is con- 
centrated in Antarctica. One of the 
striking sights which first confronts 
the visitor in this far-off region is 
the long line of ice cliffs which come 
right to the sea. (See Figure 1) 
To learn more about the mysteries 
of the Antarctic continent, some six- 
teen over-snow expeditions were 
made by scientist of different na- 
tions during the recent International 
Geophysical Year (IGY). By set- 
ting off charges of powder and 





measuring the time for sound waves 
to be reflected from the rocks of 
the continent below, the ice thickness 
was measured along the routes. The 
results of these soundings indicate 
there is as much as 40 per cent more 
ice covering Antarctica then had been 
suspected. The Byrd Station rests 
on 10,000 ft of ice extending to 
5,000 ft below sea level. In Marie 
Byrd Land, Americans measured ice 
14,000 ft thick resting on bed rock 
8,200 ft below sea level. At the South 
Pole itself, ice was measured 8,297 
ft deep but resting on rock above 
sea level. Based on this evidence, 
the estimate of the world’s frozen 
water has been raised to 4% million 
cubic miles. (See Figure 2) 

Despite the magnitude of this fig- 
ure there are indications it could 
have been greater in earlier times 
for mountain tops which now pene- 
trate thousands of feet above the 
ice show evidence of having been 
scoured by glaciers. 

Of course, this is not the first 
long-term warming trend the earth 
has experienced. Our present rela- 
tively warm period has lasted the 
geologically short time of 25,000 years 
following the Fourth Ice Age. This 


ice age persisted for approximately 
100,000 years and brought its sheath 
of ice well down into middle lati- 
tudes. At that time, one would have 


eat 


seen ice cliffs along the 45th parallel 
of North America, a line roughly 
joining Portland, Oregon, and Port- 
land, Maine. Since the ocean level 
was then much lower, much land now 
covered by ocean would have lain 
exposed. 

The First Ice Age seems to have 
commenced about 600,000 B.C. and 
lasted about 50,000 years. This was 
followed by a warm period of 60,- 
000 years. After the Second Ice Age, 
lasting 50,000 years, a Second Warm 
Period followed which persisted for 
a longer 190,000 years. The Third 
Ice Age followed for another frigid 
period of 60,000 years. 

Though many theories have been 
advanced, scientists still are not in 
agreement about the causes for these 
radical alternations in climate. There 
is little direct evidence available at 
the present to account for happenings 
in the pre-scientific past ages. There 
are a few fairly well-founded theories 
suggesting answers to the present 
warming trend. 

The major one is commonly called 
The Carbon Dioxide Theory. It was 
first advanced by the English natural 
philosopher, John Tyndall, in 1861. 
This theory is not too difficult to 
understand in its main outline for 
we have all had some experience with 
greenhouses. Their interiors warm 
up because they receive more energy 


Fig. 2. CONTINENTAL ICE SHELF Weddle Sea, Antarctica. 
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than they lose. The short wavelength 
light energy comes unhindered 
through the glass; the longer wave 
length infrared radiation is not al- 
lowed to go out unhindered through 
the glass. 

Carbon dioxide is one of the sev- 
eral gases which make up the last 
per cent of air, nitrogen and oxygen 
comprising 78 and 21 per cent respec- 
tively. The carbon dioxide molecules 
cause the earth’s atmosphere to act 
like a greenhouse. Carbon dioxide 
is transparent to the incoming solar 
radiation. However, it strongly ab- 
sorbs energy re-radiated by the earth 
in the infrared region of the spec- 
trum, and this contributes to the 
warming of the earth’s atmosphere. 
Though the water vapor and ozone 
in the atmosphere act similarly, the 
amount of COs in the atmosphere 
is the main factor in the warming 
of the atmosphere. 

What determines the amount of 
CQO, in the atmosphere at any time? 

There are three great supply 
sources for carbon dioxide: the 
rocks, the oceans, and living organ- 
isms. It is estimated that the oceans 
each year exchange about 200 bil- 
lion tons of carbon dioxide with the 
atmosphere. The carbon dioxide in 
the sea is mostly held in chemical 
bond as carbonates, bicarbonates and 
carbonic acid. In the surface layers 
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Official U.S. Navy photograph 


Water & SEWAGE Works, June, 1961 





216 


of the sea which are transparent to 
hight, photosynthesis of minute plants 
withdraws COz2 from the water. This 
leads to a breakdown of the carbon- 
ates and bicarbonates and sets free 
COz in the sea water to replace what 
the plants use up. In addition, the 
animals which feed on the plants 
give off CO:. It is possible for the 
water which contains excesses of 
COs to give this off to the atmos- 
phere and vice versa. Both the at- 
mosphere and the ocean exchange 
carbon dioxide with rocks and with 
living organisms. Weathering of rocks 
tends to reduce the atmospheric car- 
bon dioxide. Volcanic activity and 
hot springs release gases rich in car- 
bon dioxide into the atmosphere. 


Much of the carbon dioxide con- 
tained in the atmospheres of geologi- 
cal ages which supported the growth 
of heavy foliage now is buried in 
the earth. This foliage now makes 
up our deposits of fuels. In the 
process of burning fossil fuel, man 
now releases some six billion tons 
of carbon dioxide into the atmos- 
phere per year. Most of this ulti- 
mately will be absorbed again by 
the oceans. Computations show that 
in the past 100 years man has added 
about 360 billion tons of carbon di- 
oxide to the atmosphere and has in- 
creased the atmospheric concentra- 
tion of this gas by 14 per cent. 

Pushing ahead the present rate of 
increase of fossil fuel consumption, 


a trillion tons of CO, will have been 
added to the air by 2000 A.D. This 
should result in a 3.6°F average in- 
crease in the earth’s temperature. 
When all the known reserves of fos- 
sil fuel will have been used up, the 
increased COz will cause the average 
air temperature to be 10 degrees 
higher. 

If this actually happens, we have 
to expect substantial melting of the 
polar ice cap and a slow encroach- 
ment of the ocean onto the land. 
Neither the reader nor the author 
will be here to see the results, but 
it forebodes some interesting real 
estate problems for citizens of the 
future. 





Crawford, Murphy and Tilly 
Appoint Four Associates 


The consulting engineering firm of 
Crawford, Murphy and Tilly, Spring- 
field, Ill., has announced the appoint- 
ment of four employees as Associates 
of the firm. Re-organization of the 
firm structure has followed the recent 
retirement of Ray V. Tilly, former 
partner. Those appointed are: Charles 
L. Ritchie, Donald E. Thompson, 
Carl A. Wieland and Elmer E. Young. 


Cramer Cites Water Supply 
Needs for Fire Fighting 
Purposes 


AWWA vice president, John W. 
Cramer, addressed the 65th Annual 
National Fire Protection Associ- 
ation’s Conference May 18, and out- 
lined the extent to which the nation’s 
water supply expansion would be the 
result of providing adequate fire 
fighting facilities. 

Cramer pointed out that this coun- 
try’s water supply systems will need 
a $25 billion “transfusion” over the 
next 20 years to correct present de- 
ficiencies and meet expected demands. 
However, he indicated, the cost of ex- 
pansion would be far less if fire pro- 
tection needs did not have to be pro- 
vided for. Water utilities accept with- 
out question the responsibility to “de- 
liver enough water where you need 
it” for fire fighting purposes. 

It was further pointed out that the 
nation’s yearly bill for fire losses now 
amounts to more than $1.5 billion. 
The expense of improving our water 
supply systems amounts to about 
$1.65 billiion annually. The cost of 
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fire losses and prevention can be 
roughly estimated from these figures. 

Another item cited by Cramer was 
that of about 20,000 U.S. public wa- 
ter supply utilities, more than 50 per 
cent have plant and distribution de- 
-ficiencies of one kind or another, and 
it will cost about $5 billion just to 
correct these conditions. 

The NFPA meeting was held in 
Detroit, and more than 1500 fire ex- 
perts from the United States, Canada 
and other countries attended. 


Kansas Packers Appeal 
Treatment Directive 


Three packing companies and the 
Kansas City Stock Yards Co., have 
filed an appeal in the Wyandotte 
County District Court to deter a re- 
cent order of the Kansas State Board 
of Health which directed them to in- 
itiate a sewage treatment program. 
Judge Harry G. Miller, Jr. signed an 
order staying all proceedings of the 
Board and the effectiveness of a 
March 10, directive until the appeals 
are heard. No date was immediately 
set for the hearings. 

The Board’s order called for the 
following steps: each firm to have 
submitted to the Board’s Sanitation 
Division on or before April 15, plans 
it would follow in pollution abate- 
ment ; that in the event such company 
had indicated a plan to install its own 
treatment facilities, it shall on or be- 
for September 15, submit a com- 
prehensive engineering report out- 
lining needed facilities and other 
plans for review and approval; that 
where such a company has proceeded 
on a treatment program, it shall on or 


before April 1, 1961, submit to the 
Division final engineering plans and 
specifications for review and approv- 
al; and that on or before July 1, 1962, 
all such remedial facilities shall be 
placed under contract for construc- 
tion. 

The packing companies involved 
are Swift and Co. Wilson and Co., 
and the Central Packing Co. 


Dayton Has Sewage 
Treatment Plans Prepared 


The City of Dayton, Ohio has au- 
thorized the preparation of plans and 
specifications for the first phase of 
an overall program of sewage treat- 
ment plant improvements. Havens and 
Emerson, consulting engineers of 
Cleveland have submitted a report out- 
lining the program and are now pre- 
paring the construction plans. 


Recommend Bill to Protect 
Against Water Pollution 


Wisconsin State Senator Walter 
Hollander recently introduced a bill 
in the state legislature that would 
permit suits covering damages re- 
sulting from water pollution. Hol- 
lander cited an incident that occured 
in his (Rosendale) area in which 
a creamery dumped whey into a 
gravel pit during the winter months. 
When the spring thaw came, the 
whey seeped through the gravel and 
polluted wells in the area. 

Under existing Wisconsin law, the 
property owners, and any others con- 
fronted with a similar predicament, 
have no recourse for the damages in- 
curred. 





A discussion of the application in the water works industry of . . . 


Automatic Control of Chemical Addition 


@ AUTOMATIC CONTROL is necessary 
in the water treatment field when 
chemicals such as alum, chlorine, 
etc., are to be added in proportion 
to flow. Control is also required for 
the correction of concentrations such 
as pH, fluoride, and chlorine. Both 
of these requirements are very im- 
portant in today’s water treatment 
plants which, in many instances, are 
operated at varying flow rates. While 
it is possible to manually control 
the feeders which operate on this 
type of schedule, it is not in the 
real sense of the word practical. 
Many of these functions cannot be 
carried out with the manpower nor- 
mally available in a water treatment 
plant. The result is that automatic 
control of chemical addition must 
be applied in varying degrees to al- 
most all modern water treatment 
plants. 

Two basic types of control are 
used: the so-called open loop and 
the closed loop. Open loop is typified 
by the usual method of setting a 
chemical feeder in proportion to flow 
rate, the feeder being operated by 
a signal from a water flow meter 
with no actual measurement of the 
amount of chemical being fed. The 
accuracy of this system depends en- 
tirely upon the accuracy of the feeder 
and its controls. The second type, 
closed loop, is typified by a liquid 
alum flow system where transmit- 
ting measurement equipment is used. 
In this system, an actual measure- 
ment is made of the quantity of 
alum being fed. This is compared 
against a desired quantity of alum 
and corrections continuously made to 
hold the actual quantity equal to the 
desired quantity. This control tech- 
nique provides a high degree of ac- 
curacy. 

By and large, most of the auto- 
matic control problems concern addi- 
tion of chemicals in proportion to 
flow, the normal way in which co- 
agulants, activated carbon, chlorine 
This paper was originally presented before the 
New England Water Works Association and is 


published here with the permission of the As- 
sociation. 


and fluorine are added. In the case 
of lime or soda ash, such propor- 
tioning is practical where there is a 
constant pH of the influent. 


Open Loop Control 

The most common method of addi- 
tion in proportion to flow is open 
loop control, with the impulse dura- 
tion type most widely used. Impulse 
duration control is applicable to dry 
feeders of both the volumetric and 
gravimetric type, to chlorinators of 
all types, and to positive displace- 
ment metering pumps. Although, for 
practical purposes, it is universally 
applicable, it is not always the wisest 
choice when all factors are con- 
sidered. Impulse duration control is 
based on a cam contacting mechan- 
ism, which operates in the manner 
illustrated by Fig 1. The contactor 
is positioned by a sensing element 
and is operated in conjunction with 
a cam turning at a constant rate. 
Cam cycles for chemical feeder con- 
trol range from 12 seconds to 60 
seconds per cycle. One type of con- 
tactor rides under the cam at the 
beginning of the cycle and there is 
no signal. When it leaves the trail- 
ing edge of the cam, the signal starts 
and continues until the leading edge 
of the cam is again encountered, at 


CONTACTOR POSITIONED 
BY SENSING ELEMENT 


Le 
(b) 


FIG | CONTACTOR for impulse du- 
ration control 


by R. H. BABCOCK, Mgr. 
Water and Waste Division 
The Foxboro Co. 


Foxboro, Mass. 


which time the cycle repeats itself. 
The result is that at 50 per cent of 
scale on a 12-second cycle, electrical 
contact is made during the last six 
seconds of the cycle. This type of 
control does not depend upon signal 
level but only signal duration. It is 
basically the way integrators or flow 
totalizers operate. 

Most impulse duration controllers 
are conventional integrating flow 
meters with an additional relay to 
carry the electrical load of the start- 
ing equipment for the feeder. Fig 
2 illustrates the type of signal in 
impulse duration control. The upper 
half of the figure illustrates a hypo- 
thetical case in which flow actually 
makes stepwise changes, each of 
which is one cycle in duration. The 
total flow, or the area under the 
flow curve, is equal to the area under 
the impulse duration curve; there- 
fore, 100 per cent accuracy is being 
achieved. In the lower part of the 
figure, the flow curve is changing 
linearly over both a 1 and 2 cycle 
period. There is no difference be- 
tween the integrated area under the 
flow curve and under the pulse curve. 
In the long run, very small errors 
will be occurring between the im- 
pulse duration signal and the actual 
flow measurement. The instantane- 
ous pulse will be in error from the 
flow but will normally average out 
over a period of time. 

The advantage of impulse dura- 
tion control is that a relatively in- 
expensive flow meter is adequate for 
the job. In many cases it has been 
suggested to engineers that if there 
is any possibility of needing feeder 
control in the future, the flow meters 
should be purchased with impulse 
duration units built into them. Since 
it is merely a matter of adding a 
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FIG 2 RELATIONSHIP OF FLOW to 
totalized (integrated) impulse duration 
signal (open loop pana 


relay during manufacture of the 
conventional integrating flow meter, 
the expense is small. Once this equip- 
ment is in the meter, it is possible 
to control feeders in the future with- 
out instrument modification. The 
feeder adaptations for this type of 
control are inexpensive. Only a 3 
phase motor and an across-the-line 
magnetic motor starter are needed. 
Three-phase motors and across-the- 
line motor starters are used for long 
life and low maintenance of the 
feeder motor. The comments with re- 
gard to inexpensive adaptation of the 
feeder do not apply to chlorinators, 
which require a device for conver- 
sion of the impulse duration signal 
to a vacuum signal that may run 


into hundreds of dollars. Other pos- 
sible means of control for chlorina- 
tors will be discussed later in this 
paper. 

Another type of open loop con- 
trol for chemical feed utilizes pneu- 
matic transmission. It is readily adapt- 
able to all of the previously noted 
types of feeders. Fig 3 illustrates 
the relationship of flow to the pneu- 
matic signal. It is observed that one 
follows the other exactly, with none 
of the inaccuracy present in the im- 
pulse duration system. This system 
requires relatively inexpensive instru- 
ments. Its total cost runs about the 
same as an impulse duration con- 
troller but usually it requires a rather 
expensive feeder adaptation in the 
form of an air motor which varies 
the feed rate in proportion to flow. 
In addition, it requires a 20 pound 
air supply. This type of control is 
readily applied to all types of feeders 
but most logically applied to the 
gravimetric type. It can be applied 
where there are rapidly changing 
flows. 

A related type of control is based 
on vacuum transmission which uti- 
lizes a vacuum transmitter consist- 
ing of a mechanical flapper nozzle 
relationship device similar to that 
used in the pneumatic systems except 
that air is drawn through it rather 
than applied to it. The ejector in 
the chlorinator furnishes the vacuum 
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Errors for Dry, Liquid and Gaseous Feeder Pacing at 100% of Flow 





Impulse Duration 
Pulse 
Maximum Probable 


Pneumatic 
3-15 PSI 
Maximum Probable 


Vacuum 

8-88 In. H,0 
Vacuum 

Maximum Probable 








Dry Feeder 
Volumetric 


5.75% 5.05% 


Dry Feeder 
Gravimetric 


Metering Pump 
Chlorinator 


1.75% 
2.75% 
5.75%* 


1.25% 
2.13% 
4,18¢* 


Feedback Ratio 
Control (Liquids) 


6.50% 


2.50% 
3.50% 
5.50% 


2.00% 


5.12% 


1.50% 
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4.15% 
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Individual Accuracies 
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FIG 3 RELATIONSHIP OF FLOW to 
seen and vacuum signals (open 
oop control) 


and the vacuum controller constitutes 
a controlled leak in the vacuum sys- 
tem. Readily applied to most modern 
chlorinators, it requires an inexpen- 
sive instrument and an inexpensive 
chlorinator adaptation. It provides 
accurate control of the chlorinator 
in proportion to flow with neither 
compressed air nor electricity re- 
quired. It is probably the best method 
of controlling chlorinators in pro- 
portion to flow rate in the smaller 
and medium size installations. The 
main advantage is that it continues 
to function as long as there is a 
water supply to furnish a vacuum 
to the ejector of the chlorinator. 


Closed Loop Control 


Closed loop control actually makes 
a measurement of the quantity of 
chemical being delivered and com- 
pares it against the desired quantity. 
Through this technique, precise con- 
trol is possible. For practical pur- 
poses, it is limited to control of 
liquids and is typified by the con- 
trol of liquid alum flow with an 
integral orifice differential pressure 
cell. Here, the liquid alum flow to 
the injector is regulated by a con- 
trol valve which, in turn, is actuated 
by a recorder controller receiving a 
measurement signal from an integral 
orifice differential pressure cell 
transmitter. Better control than is 
possible with volumetric feeders and 
positive displacement pump is readily 
achieved. Normally no re-pumping of 
the chemical is required and the over- 
all installation is simplified. Control 
of alum feed rate in proportion to 
plant influent is readily accomplished 
with this type of equipment, as illus- 
trated by Fig 4. In this case, the 
control index of the alum flow con- 
troller is set by the plant influent 
rate. If the influent rate changes, 
the alum rate changes in proportion. 





Dosage is adjustable within the in- 
strument by changing the ratio be- 
tween the two flows. This type of 
control is applicable to alum, caustics, 
acids and, in general, all fluids nor- 
mally utilized in water treatment 
practice. 

It should not be overlooked that 
chemicals fed as liquids in many 
cases result in greater efficiencies 
than realized with the dry form of 
the same chemical. An example is 
alum. At the Salem and Beverly 
Mass., Water Supply Board filtration 
plant, an average reduction of 19 
per cent in alum consumption, dry 
weight, has been realized by con- 
version from dry to liquid alum. 

A comparison, Table 1, of the 
expected accuracies with various 
types of control reveals some in- 
teresting facts. For dry feeders and 
metering pumps, simple, inexpensive, 
impulse duration control is more pre- 
cise than other types, providing the 
rates of flow change slowly. For 
chlorinators, the simple inexpensive 
vacuum transmitter is sufficiently 
accurate to handle most applications. 
Liquid feed control is most accurate- 
ly accomplished by feed back ratio 
control. Except with rapidly chang- 
ing flows, pneumatic control of dry 
feeders and metering pumps is least 
accurate. For normal water works 
installations, it can be concluded that 
impulse duration control is the logical 
selection for dry feeders, and meter- 
ing pumps and vacuum control for 
chlorinators. Feedback ratio control 
is most accurate for solution feed 
with the additional advantages of 
recording and continuous monitoring 
of feeder operations. It is apparent 
that accurate feeder pacing does not 
necessarily require elaborate and ex- 
pensive equipment. 


Concentration Control 


A second type of closed loop con- 
trol is concentration control in which 
the actual concentration of a sub- 
stance is measured and the dosage 
then corrected so as to maintain con- 
centration at a constant level. This 
type is illustrated by pH control, 
residual chlorine control, fluoride 
control, etc. Except for pH control, 
it has not been widely adopted in 
water treatment practice to date but 
should be in the future. 

A typical closed loop control pH 
system is shown in Fig 5. The pH 
electrode is located in the pipeline 
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FIG 4 SCHEMATIC DIAGRAM of closed loop control of liquid feed 


and transmits an electrical signal to 
a pH recorder controller which, in 
turn, furnishes a pneumatic signal 
to operate a pneumatic control valve 
and admit chemical for pH correc- 
tion. 

Some important cautions must be 
observed in the application of pH 
control. Although pH appears to be 
linear on the scale, it is actually a 
logarithmic value and the scale is a 
linear expression of a very non- 
linear characteristic. A pH change 
of 1 unit represents a tenfold change 
in H* concentration. 

Note that Fig 5 shows a dimen- 
sion “L”. Fig 6 establishes “L” as 
the minimum distance between the 
point of addition and the point of 
measurement. This minimum distance 
is best established by laboratory ex- 
periment in which units of acid or 
alkali to be used in the actual plant 
are added to the water and the pH 
observed over a period of time. For 
different dosages, a family of curves 
similar to Fig 6 might result. The 
value for “T” should be the longest 
time required to reach stability. 
Therefore, “L” becomes the velocity 
xX time. If acids or alkalis are to 
be delivered to the water in liquid 
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FIG 5 SCHEMATIC DIAGRAM of pH 
control system (closed loop control) 


form, time is not normally a prob- 
lem because the reaction rate is, for 
practical purposes, instantaneous. 
However, with materials such as do- 
limitic limestone, reaction times are 
very long. To control a system where 
the dimension “L” is less than the 
minimum distance is difficult, if not 
impossible. There will be wide dif- 
ferences between the laboratory pH 
measurements of the water, taken 
at a point farther downstream, and 
those shown on the recorder con- 
troller. Also the recorder controller 
will have a difficult time controlling 
because the reaction is in a transient 
state. Many pH installations in water 
treatment plants do not operate satis- 
factorily simply because this simple 
laboratory procedure was not per- 
formed before the installation was 
designed and placed in service. An- 
other effect which must be con- 
sidered in the application of pH re- 
corder controllers is the buffering 
capacity of the water. The pH con- 
trol point should be selected with 
accurate knowledge of the buffer 
points. 

Although not always practical from 
a chemical handling standpoint, pH 
correction through the feeding of a 
liquid is preferred to dry chemical 
feed with the controller changing the 
rate of a dry feeder. Serious lags 
in the dry feeder many times make 
pH control with this type of feed 
almost impossible. 

One means of avoiding or mini- 
mizing feeder delays on concentra- 
tion control is to use a volumetric 
type of dry feeder, operating at a 
fixed rate higher than the maximum 
required and controlling feed with 
a control valve, Fig 7. Level con- 
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trols are necessary on the feeder 
to prevent flooding the solution tank. 
This results in an essentially liquid 
feed system providing the dry chemi- 


cal is readily soluble. The feeder is 
being used for continuous prepara- 
tion of a solution. The lag involved 
in changing feed rate and in turn 
changing the concentrations in the 
solution is eliminated. 

The material contained in this 
paper has been an attempt to sum- 
marize some of the basic methods 
and techniques of control of chemi- 
cal addition to water treatment proc- 
esses. Such factors as plant flow 
characteristics, accuracy of dosage 
required, and capabilities of plant 
personnel should all be considered 
before a system is selected. Proper 
selection of a system can help the 
plant realize better treatment at a 
minimum expenditure for chemicals. 
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Book Reviews... 


WATER—SUPPLY, DEMAND, 
AND THE LAW-(Resources for 
the Future reprint series: No. 15) 

By Irving K. Fox. Single copies 
of the reprint free on request. Addi- 
tional copies 25 cents each. 

This paper was presented before 
the Section of Mineral and Natural 
Resources Law of the American 
Bar Association, Miami Beach, Flor- 
ida, August 25, 1959. Reprinted 
from its 1959 “Proceedings.” 


SEQUENCE AND TIMING IN 
RIVER BASIN DEVELOP- 
MENT-(with special application to 
Canadian-United States Columbia 
River Basin planning). 

Resources for the Future, Inc., 
1145 Nineteenth Street, N. W., 
Washington 6, D. C. Price is 75c. 

This 40-page booklet is a contribu- 
tion to current economic analysis in 
river basin planning and project 
evaluation. The author, John V. 
Krutilla, uses the planning of joint 
United States-Canadian development 
of the Columbia River Basin as a 
means of demonstrating the theory 
that it is essential to determine the 
proper sequence of project additions 
to a system over time, in order to 
estimate the contribution of particu- 
lar projects to the system’s output 
and to maximize the net benefits 
from development. 
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Mr. Krutilla is research associate 
with Resources for the Future and, 
with Otto Eckstein, is author of 
“Multiple Purpose River Develop- 
ment—Studies in Applied Economic 
Analysis”, published by the Johns 
Hopkins Press in 1958. 


PROCEEDINGS OF THE 1959 
AIR & WATER POLLUTION 
ABATEMENT CONFERENCE 

Manufacturing Chemists Associa- 
tion, Inc., 1825 Connecticut Ave., 
N.W., Washington 9, D. C. Price, 
$2.00 each. 161 pages. 

Included in this publication are 
eleven papers which were presented 
at the Conference together with all 
the pertinent charts, graphs and 
illustrations. The Conference was 
held March, 1959 in Cincinnati. 


HYDROLOGY, Second Edition 

By Chester O. Wisler and Ernest 
F. Brater. John Wiley & Sons, Inc., 
440 Fourth Ave. New York 16, 
N. Y. $9.25. 

Two new chapters have been 
added in this revision. The hydrology 
of semi-acid basins is effectively 
treated by F. G. Christian and 
W. J. Parsons, Engineer Corps., 
U.S. Army. The effect of snow on 
an area’s hydrology was prepared 
by Walter T. Wilson, U. S. Weather 
Bureau. 


The book also explains the use 
of the Hydrograph in determining 
flood magnitude and frequency. The 
authors deplore the absence of 
stream discharge data since at least 
twenty years are required to correctly 
evaluate many stream’s tendencies 
toward unusually large or small dis- 
charges. V.W.L. 





Albertson Opens Consulting 
Engr. Practice 


Murray G. Albertson has announced 
the opening of a consulting engineer- 
ing practice at 14 Englewood Road, 
Rowayton, Conn. He will specialize 
in the sanitary engineering field, in- 
cluding sewage and water systems and 
the treatment of industrial wastes. 

He is a licensed professional en- 
gineer in Connecticut, New Jersey 
and New York, a member of the 
ASCE, the Connecticut Society of 
Professional Engineers, and the New 
England Water Pollution Control As- 
sociation. 


Cline Receives Atlanta Post 


Mr. C. W. Cline has been appointed 
Chief Engineer of Construction of 
the Atlanta Water Department. He 
succeeds Mr. Roy Ruggles who re- 
cently retired. 

Mr. Cline has been employed in 
the Engineering Department for 14 
years. He is a registered professional 
engineer, a member of the AWWA, 
and a registered land surveyor in the 
State of Georgia. 





PROGRESS 
RESEARCH REPORT 


Recent laboratory and pilot scale work is reported on 


Evaporation Suppression Research 


by JOSEPH B. FRANZINI 
Associate Professor of Civil Engr. 
Stanford University 
Stanford, Calif. 


EDITOR’S NOTE: Continuing this evaporation sup- pans were conducted at the Univer- 
sity Weather Station. These are metal 
pans 47.5 in. in diameter and 10 in. 
find more effective chemicals and on the application of chemicals high filled with water to a depth of 
7 in. One pan filled with only water 
is used as control while varying 
From this and other work, it has been possible to develop some dosages of different chemicals are 
idea of the amount of water which can be saved and its cost. It placed on the water surfaces in the 
other pans. The differences in evapo- 
ration from the pans are observed 
are possible and that under ideal conditions costs will range from over a suitable time period by adding 


enough water each day to keep the 
$20 to $35 per ac re-foot. water levels constant. Some of the 


pression research, Dr. Franzini reports on the work being done to 


for evaporation suppression to a pond on the Stanford campus. 


appears that reductions in evaporation in the order of 20 per cent 





@ DURING THE PAST TWO years re- 
search on evaporation suppression 
has been conducted at Stanford Uni- 
versity under the direction of the 
author with the financial support of 
a grant from the U.S. Public Health 
Service. Effort has been exerted along 
several lines. Considerable work was 
done in the laboratory using the 
Langmuir tray in an attempt to find 
a chemical or combination of chemi- 
cals or an additive that could be 
mixed with hexadecanol to give a 
film with superior healing qualities 
while retaining proper evaporation in- 
hibiting characteristics. This work 
has not yet produced any promising 
results. 
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DAYS AFTER APPLICATION OF FILM 
Fig. 6. THE EFFECT OF CHLORINE RESIDUAL on powdered hexadecanol film 


in pan tests. 


results of the pan tests are shown 
in Figs 5, 6, and 7. Fig 5 shows the 
effect of varying dosages on the re- 
duction of evaporation. As would be 
expected the largest dosage was most 
effective. Moreover its effectiveness 
persisted for a longer period of time. 
The results of Fig 6 showed that 
the chlorine residual apparently im- 
peded bacterial activity giving the 
film greater effectiveness and longer 
life. Fig 7 shows that the initial hex- 
adecanol dosage of 3 Ib per acre lost 
its effectiveness in about six days 
indicating that the rate of bacterial 
attrition may have approached 0.5 
Ibs/acre/day. Applying a small dos- 
age each day gave much better results 
than the application of one large in- 
itial dosage. 


50 


It is a well known fact that a 
monomolecular film will raise the 
temperature of the water surface on 
which it rests. Fig 8 shows some 
typical temperature data that were 
obtained from evaporation pans, one 
dosed with 3 Ib per acre of hexade- 
canol and the other containing plain 
water. The temperatures were ob- 
tained using a multi-channel record- 
er connected to copper-constintan 
thermocouples serving as sensing ele- 
ments. The water surface tempera- 
ture in the pan with film exceeded 
that in the pan without film by as 
much as 7°F, 


Lake Trials 
At Felt Lake, a 40-acre lake on 
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DATE (AUG - SEPT) 
Fig. 7. PAN TEST RESULTS showing the effect of the mode of application of 


powdered hexadecanol. 
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the Stanford campus, a program of 
full scale evaporation suppression 
testing was carried on during the 
summer of 1960. The pattern of test- 
ing was a film on, film off proce- 
dure ; i.e., a several day period with 
film followed by a several day period 
without film and repeat. The percent- 
age reduction of evaporation was 
evaluated by the pan coefficient ap- 
proach. This consists of determining 
the lake evaporation by means of a 
water budget during periods of film 
and no film, and comparing them 
with the corresponding evaporations 
from a pan. This technique is open 
to criticism be.ause pan coefficient, 
the ratio of lake evaporation to pan 
evaporation, is known to vary con- 
siderably throughout the year; how- 
ever it is a convenient and expediti- 
ous method. 

In recent years the lake had been 
the site of basic research on evapora- 
tion, hence there was a background 
of experience on the characteristics 
of the lake. There was enough avail- 
able data to estimate seepage from 
the lake with a fair degree of ac- 
curacy. During the testing program 
there was no inflow to the lake. Out- 
flow was measured by a recording 
venturi meter that had been recently 
calibrated and the change in lake wa- 
ter level was measured with a water 
level recorder installed in the con- 
crete outlet tower. The relation be- 
tween water surface elevation and 
lake surface area was available from 
an old survey. Since the original sur- 
vey there had been very little sedi- 
ment deposited in the lake as the 
lake is filled by the controlled diver- 
sion of water from a natural stream. 
Using a water budget approach the 
evaporation from the lake was com- 
puted. This was compared with the 
evaporation from a evaporation pan 
situated nearby on an unobstructed 
hill. 

A tabulation of the results is 
shown in Table 1. It should be noted 
that there is an inconsistency in the 
results. The pan coefficient of 1.05 
during the film period July 27-31 is 
difficult to explain. It is believed 
that during this period the evapora- 
tion pan was contaminated with hex- 
adecanol and, hence, the pan readings 
were in error. Comparison of the 
pan records with pan evaporations at 
the Stanford Weather Station indi- 
cate the plausibility of this conjec- 
ture. Neglecting the computed pan 





coefficient for the questionable peri- 
od gives an evaporation reduction 
of 23 per cent while using all com- 
puted pan coefficients results in a 
19 per cent reduction. 


Chemical Application 


The technique of applying the 
chemical to Felt Lake was to dis- 
pense the powdered hexadecanol by 
hand from a boat. During periods 
of film application the operator was 
generally at the lake from nine o’clock 
in the morning to about seven in the 
evening. The chemical was distributed 
about once an hour in those areas 
of the lake where it was needed. 
The amount of hexadecanol used 
varied from 5 to 25 lbs per day de- 
pending on the requirements; this is 
equivalent to dosages ranging from 
about 0.15 to 0.75 Ibs per acre per 
day. During Aug. 16-26, a windy 
period with a wind velocity index 
of 6.6 mph, the dosage averaged 0.40 
lbs per acre each day while from 
Sept. 5-14 with a wind velocity in- 
dex of 4.0 mph the average dosage 
was only 0.21 Ib per acre per day. 
The wind velocity index was com- 
puted by averaging the wind velocities 
as measured at 10:30 AM and 4 
PM by a portable anemometer situ- 
ated on a raft in the middle of the 
lake 12 feet above the water surface. 
The film coverage varied but on the 
average was about 50 per cent during 
daylight hours and 95 per cent at 
night. There was very little wind 
from 8 in the evening until 10 in the 
morning. At 10 AM a northerly 
breeze generally came up necessitat- 
ing the application of some hexade- 
canol to maintain the film. The wind 
usually grew stronger as the day 
wore on finally reaching a peak 
around 5 PM and then subsiding 
gradually to a negligible wind ve- 
locity by 8 PM. 

The chief difficulty in accomplish- 
ing effective evaporation suppres- 
sion is maintaining adequate film cov- 
erage on the reservoir surface. Ap- 
parently this can only be accom- 
plished by applying the chemical con- 
tinuously during windy periods to re- 
place the film blown away by the 
wind. 

Dispensing the chemical by hand 
can be an expensive operation be- 
cause of the high labor costs. To re- 
duce labor costs an attempt was made 
to develop a dispenser that could be 
set in operation and then left unat- 
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Fig. 8. THE EFFECT OF FILM on water temperature. 


tended for one or more days. Since 
the amount of chemical required is 
roughly proportional to the wind ve- 
locity it seemed logical to develop a 
wind-actuated dispenser. Attempts to 
develop a dry feed dispenser have 
thus far been unsuccessful because 
of the binding of the powdered chem- 
ical in the worm drive or other feed- 
ing mechanism. Since hexadecanol 
and other film-forming chemicals 
have a low melting point in the vicin- 
ity of 130°F it seemed that dispens- 
ing the material in the molten state 
might be possible. In the fall of 1959 
a molten dispenser was built and 
tested in the Stanford University En- 
gineering Laboratories. In the sum- 
mer of 1960 this dispenser was 
mounted on a large raft and tested 
at Felt Lake. It worked reasonably 
well though the need of certain re- 
finements in design were indicated. 


This device maintains the hexadecan- 
ol in a molten state with a butane 
heater equipped with a thermostat. 
A large anemometer-like rotor is 
used to drive a rotating cam which 
pulls a piston against a spring to 
admit molten hexadecanol into a small 
cylindrical chamber. As the cam ro- 
tates the piston is released and the 
spring forces a slug of molten hexa- 
decanol into a long metal tube which 
terminates with a pin-hole nozzle per- 
mitting the molten material to eject 
into the atmosphere. The molten ma- 
terial is emitted as a fine spray that 
condenses in the air to a multitude 
of small particles which hit the water 
surface and form the film. The major 
problem was that with moderate 
winds of 2 or 3 mph not enough 
torque was generated to operate 
the mechanism. With stronger wiads, 
even though the device operates fair- 





Table | 


Date Condition 


No Film 
Film 
No Film 
Film 
No Film 
Film 
No Film 
Film 
No Film 


July 7-11 
12-20 
21-26 
27-31 

Aug. |-15 
16-26 
27- 4 

Sept. 5-14 
15-23 


Pan Coefficient 
During Period 


Average 
No. of Days 
0.69 
0.47 
0.82 
1.05 
0.93 
0.88 
1.21 
0.90 
1.16 
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ly satisfactory, the pattern of film 
coverage was not good as the ve- 
locity of film movement greatly ex- 
ceeded the rate of advance of film 
formation. This indicates that dis- 
pensing the chemical at a point will 
apparently not result in good film 
coverage. A device that will dispense 
the chemical automatically along a 
line near the edge of a lake in a 
direction at right angles to the pre- 
vailing wind velocity is what is need- 
ed. The rate of application ought to 
be roughly proportional to the wind 
velocity. Interestingly enough the Bu- 
reau of Reclamation in its research 
this past summer at Lake Sahuaro in 
Arizona has been working on the de- 
velopment of a somewhat similar type 
of dispenser. In their device the film- 
forming chemical is also maintained 
in a molten state by a thermostatical- 
ly controlled butane burner. The 
heated material is kept under pres- 
sure by surcharge from the butane 
fuel tank. A small anemometer ac- 
tuates an electronic relay which op- 
erates a release valve permitting 
emission of the molten material 
through a fine nozzle. This happens 
when the wind velocity reaches a cer- 
tain level. The relay system is de- 
signed to cut off when the wind ve- 


locity exceeds 20 mph. At such a 
velocity application of the chemical 
is useless as the film is blown away 
much too quickly to do any good. 


Effects on Insects 


In connection with the work at 
Felt Lake data were gathered on the 
effect of the film on the emergence 
of insects from the lake. Four insect 
traps, were set in the lake. These 
were constructed of plexiglass in the 
shape of a cone and attached to a 
cork ring for flotation. A collecting 
bottle was placed in the inverted po- 
sition over the upper opening of the 
trap to catch the emerging insects. 
Four traps were used: the water 
within two of the traps was free of 
film while a hexadecanol film was 
maintained on the water surface in 
the other two traps. During the test 
period the collecting bottles were re- 
placed twice a day, at 6 AM and 
6 PM. The insects that had been 
trapped were taken to the laboratory, 
identified, and counted. The Tendi- 
pedidae, midge, was the most com- 
mon insect and was used as the basis 
for data. A statistical analysis of the 
count showed that the film had re- 
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Table 2 
Cost of Saved Water by 
Evaporation Suppression 
Dollars per Acre Foot 


Lake Hefner, 
1958 


Stanford 
1960 


Ideal 


Chemicals 46 43 15-25 
Labor 6 110 3- 5 
Equipment* 9 12 2- 5 
Total $61 165 $20 - 35 


*Includes Fuel, Maintenance, and Depreciation. 








duced the emergence of the midges 
by nearly 70 per cent. The longtime 
effect of this reduction in emergence 
would probably result in a reduced 
insect population within the lake. 
However, insects might migrate from 
nearby areas to maintain the insect 
density. 

If the insect population were to 
decrease there would be less food 
for the fish resulting in a reduced 
fish population. The immediate effect 
of the decrease in insect emergence 
however as indicated by inspection 
of fish stomachs was that those 
caught during film application con- 
tained more insects than those caught 
during periods when the film was 
not applied. Not enough data were 
gathered however for conclusive re- 
sults. 

Because of 
and 


innumerable variables 
other factors no definite con- 
clusions can be drawn at this time 
on the long time effect of a film on 
the fish. 


Cost of Evaporation Suppression 
Various investigators have quoted 
the cost of conserving water by re- 
ducing evaporation through the use 
of monomolecular films. Costs as 
low as $6 per acre foot have been 
mentioned; however these seem to 
be entirely unrealistic. Table 2 gives 
some representative cost figures. 
It is interesting to note that the 
cost of chemicals in the Lake Hefner 
tests of 1958 and those at Stanford 
in 1960 were almost identical. At 
Lake Hefner the hexadecanol was 
purchased in carload lots at 51.5 cents 
per pound while that used at Stan- 
ford purchased by the barrel cost 
60 cents per pound. Even though the 
cost of chemical was higher at Stan- 
ford, the cost of chemical per unit 
of saved water was slightly lower. 
An explanation of this reversal is 
that at Stanford a considerably great- 
er percentage of a real film coverage 


was achieved as the Stanford lake, 
40 acres, was much smaller than 
Lake Hefner, 2500 acres. As the de- 
mand for film-forming chemicals in- 
creases and the techniques of manu- 
facture improve, the cost of chemi- 
cal will drop. At Lake Sahuaro in 
Arizona in the summer of 1960 the 
chemical, a mixture of octadecanol 
and hexadecanol, was purchased for 
25 cents per pound. Hence a chemi- 
cal cost of $15 to $25 per acre foot 
of saved water seems reasonable to- 
day. In future years this cost may 
decrease sizeably. 

A comparison of the labor costs 
at Lake Hefner and Stanford requires 
explanation. The technique of dis- 
pensing the chemical at Stanford by 
boat was not an economic one for 
such a small lake. Actually the boat 
operator spent the majority of his 
time making limnological and mete- 
orological observations in connection 
with the research program. However, 
all of his time was charged against 
labor for dispensing the chemical as 
he would have to have been on ‘luty 
at the lake all day to accomplish this 
job properly. If he were only dis- 
pensing chemical he could have serv- 
iced a lake many times larger than 
the Stanford lake. 

A labor charge as low as $3 to $5 
per acre foot of saved water appears 
to be easily within reach under ideal 
conditions. These conditions imply 
a reservoir of optimum size, perhaps 
1000 to 2000 acres per boat and op- 
erator. The reservoir should have a 
minimum of inlets and coves. It 
should be located in an area of high 
evaporation and the winds should be 
moderate. Small reservoirs, less than 
100 acres, can perhaps be most eco- 
nomically dosed by use of floats, 
while intermediate sized reservoirs, 
100 to 1000 acres, might, under prop- 
er conditions, be dosed effectively 
with automatic dispensers. Under 
good conditions the cost of equip- 
ment including fuel, maintenance and 
depreciation could be as low as $5 
per acre foot of saved water and 
under optimum conditions as low as 
$2 per acre foot. The film :nethod 
will not work well on very large res- 
ervoirs because the long reaches per- 
mit the formation of large waves 
that break up the film. 

It is entirely possible to save wa- 
ter by the application of monomolecu- 
lar films on reservoirs at a cost rang- 
ing from $20 to $35 per acre foot. 





It should be kept in mind however 
that these cost figures apply only to 
selected reservoirs, those of proper 
size and shape in areas of moderate 
wind and high evaporation. 


What of the Future 


It appears that evaporation sup- 
pression by chemical means may 
shortly become an accepted method 
of conserving water in certain areas. 
A comparison with the costs of alter- 
nate sources of water (Table 3) shows 
the monomolecular film method to 
be competitive. 

It should be borne in mind that 
the film method will not produce 
great quantities of water. Before re- 
sorting to the method careful ad- 
vance study is in order to ascertain 
the probable cost of the saved water. 
This cost should then be compared 
with costs of alternate sources of 
water before a decision is made to 
apply the method. Much research and 
developmental work remains to be 





Table 3 
Cost of Raw Water 


Dollars per Acre Foot 


Local Runoff 
Groundwater 
Imported Water 
Reclaimed Waste Water 
Sea Water Conversion 
Distillation 
Solar Stills 
Freezing 
lon Exchange 
Electrolytic Action 
lon-Permeable Membranes 
Evaporation Suppression 


*Considerably lower for brackish water 


$ 3.00 - 10.00 
$ 3.00 - 10.00 
Variable 

$25.00 - 40.00 


$ 250 - 600 
$ 350 
$ 700 
$8,000* 
$ 500° 
$3,000* 
$20.00 - 35.00 





done before the full potentialities of 
the method are realized. 
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Physiological Aspects of 
Water Quality Conference 
Proceedings Available 


A conference of scientists was or- 
ganized to investigate the present 
state of knowledge with respect to the 
physiological and toxicological aspects 
of certain chemical constituents in 
water. The keynote address was titled 
“Human Health and Well-Being and 
the Aqueous Environment.” 

The Proceedings of this conference 
make available for the first time a 
variety of detailed reports on the sub- 
jects of water quality, minerals and 
trace elements such as molybdenum, 
selenium, vanadium, and zinc were 
discussed. The effects of insecticides, 
presticides, and other organic sub- 
stances were reviewed. 

There has been a lack of interest 
and information concerning non-bio- 
logical constituents of water Chemists 
and engineers have given some atten- 
tion to his problem, but medical spe- 
cialists, physiologists, toxicologists, 
biochemists, and biologists were called 
upon for contributions. A wide va- 
riety of future research studies will be 
needed to explore the significance of 
many chemical constituents. 

Copies of the Proceedings (244 
pages) are available upon request 


from: Chief, Research and Training 
Grants, Branch, Division of Water 
Supply and Pollution Control, Public 
Health Service, Washington 25, D.C. 


Water and Sewerage 
Division Hold National 
Defense Meeting 


Eighty-two members of the Na- 
tional Defense Executive Reserve for 
the Water and Sewage Industry were 
invited to Washington to participate 
in a conference called by the Busi- 
ness and Defense Services Adminis- 
tration of the U. S. Department of 
Commerce, May 23-24. This segment 
of the BDSA Executive Reserve con- 
sists of selected utility and industry 
officials designated to assume execu- 
tive positions in the Federal Govern- 
ment in the event of a national emer- 
gency. 

The Executive Reserve Conference 
this year was a work session devoted 
to typical problems which the Reserv- 
ists would face if called to active duty. 
In addition to the work session, the 
Reservists were briefed on the latest 
developments in non-military defense. 

While in they met 
with Secretary of Commerce Luther 
H. Hodges, and other top adminis- 
tration officials, 


Washington 


Thomas R. Komline Cited 
by Commerce Secy. Hodges 


Thomas R. Komline, president of 
the Komline-Sanderson Engineering 
Corp., of Peapack, N. J., was recently 
cited by Secretary of Commerce 
Luther H. Hodges for his work as 
an industrial mobilization aide while 
on temporary assignment with the 
Susiness and Defense Services Ad- 
ministration, U.S. Department of 
( ommerce. 

The Department’s Letter of Ap- 
preciation, signed by Secretary 
Hodges, was presented by Acting 
BDSA_ Administrator, Thomas E. 
Drumm, Jr., as Mr. Komline con- 
cluded a six-month-tour of duty as 
\ssistant Director for Mobilization 
Planning, in BDSA’s Water and 
Sewage Industry and Utilities Di- 
vision. Mr. Komline received as a 
memento of his service an American 
flag which has flown over the Capitol. 

Mr. Komline came to BDSA under 
an arrangement by which industry 
makes the services of key executives 
available for temporary service— 
usually six months—without compen- 
sation from the Government. The as- 
signment also qualifies them for mem- 
bership in the National Defense Ex- 
ecutive Reserve which would staff the 
operation of a production agency in 
event of national emergency. 
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Manual operators begins a series of articles concerning . . . 


Butterfly Valve Actuators— Part I 


Basic Manual Operator Types 


@ The most common type and most widely used manual 
operator for butterfly valves is the totally enclosed worm 
gear reducer. This unit consists of a worm of hardened 
high alloy steel driving a worm gear usually made of 
gear type bronze. The entire internal is packed with 
grease for lubrication and rarely does the unit require 
repacking. “O” ring seals or similar seals prevent the 
lubricant from leaking from the gear case. These gear 
reducers are suitable for normal outdoor service. Many 
of the worm gear units available today are also equipped 
with anti-friction bearings on the worm shaft and worm 
gear hub, to absorb thrust and reaction forces, thus keep- 
ing friction losses at a minimum. One of the recent ad- 
vances in the worm gear unit, designed for butterfly 
valves, has been to provide a worm gear made up of two 
pieces. The outer rim of the gear has teeth of gear bronze 
and is bolted to the hub of high strength steel. This hub 
of steel allows the hub to be splined internally to receive 
the butterfly valve shaft, as shown in Fig. 1. Note that 
the butterfly shaft has a coupling, shrunk fit and keyed, 
with external splines. When the worm gear unit is 
mounted on the butterfly valve shaft this splined con- 
nection allows fast coupling, no play, and high torque 
capacity. Stop settings for valve travel are usually lo- 
cated in the internals of the gear case and are factory 
set and ordinarily do not require field adjustments of 
any kind. An indicator arrow connected to the gear 
hub gives an accurate index of valve position. A typical 
worm gear unit is the handwheel type shown in Figure 2. 

A second type of manual operator for butterfly valves 
is the screw, consisting of a screw and lever arrange- 
ment replacing the worm gear set. Two types of screw 
and lever operators are available as shown in Figures 
3, 3A, and 4. The operator shown in Figure 3A is simply 
a traveling nut unit with the nut engaged with the 
lever by means of the roller bearings. The lever usually 
has double arms to prevent the nut from turning and 
is slotted to allow for the change in effective lever 
length as the nut travels along the screw. The oper- 
ator shown in Figure 4 is more widely used and con- 
sists of a traveling nut and connects to the lever by 
means of an intermediate link thereby eliminating the 
need for slotting of the lever. The geometry of this 
linkage has another effect which is useful in certain 
valve applications. As the valve approaches the closed 
position, the increment of travel of the nut, to effect an 
increment of travel of the lever, increases rapidly, and 
in effect, “slows down” the operator as the valve moves 
closed. This is a useful feature on butterfly valves used 
in distribution mains in that the valve is substantially 
closed during the first half of the closing operation 
while at the same time sufficient area of valve is left 
open to dissipate the over-pressure created by shock 
wave, until the amplitude of these over-pressures 
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reaches a safe level. The screw usually is an Acme type 
thread chosen to yield high strength and minimum fric- 
tion and wear. Use of this type operator is increasing 
and especially in the higher torque applications where 
the screw, lever and intermediate link arrangement has 
considerable merit in performance and economy. 

A variation of the screw and lever arrangement should 
be mentioned. This variation substitutes a_ball-screw 
type arrangement for the Acme screw and nut and there- 
by affects a considerable increase in overall efficiency and 
in certain cases eliminates the need for additive gearing 
quite often required if a worm gear or Acme screw and 
lever arrangement is used. The ball screw set itself is not 
“self-locking” but there are devices available to provide 
this function. This is essential in a butterfly valve oper- 
ator due to the tendency of the valve to close when 
moved slightly off the full open position. In general, the 
use of the ball-screw is usually governed by the economics 
of any given application and usually bears consideration 
at higher torque outputs. 

The manual torque applied to the input shaft of a 
gear, or screw, unit is usually transmitted through a hand- 
wheel, chainwheel or a standard AWWA square nut. 
The handwheel unit is used where pipelines are readily 
accessible and is the most commonly used. The chain- 
wheel drive is used where the butterfly valve is located 
in overhead piping. The valve is operated through a chain- 
fall from the deck below. If the line is considerably above 
operating grade, a special indicator of larger proportions 
may be desirable, especially for throttling applications 
when chainwheel operated valves are used. The AWWA 
nut operator is principally used for valves installed in 
a vault or completely buried, with a tee wrench being 
used to open and close the valve. In the case of the 
buried unit, it is sometimes useful to furnish a valve 
box with a built-in valve position indicator. A typical 
illustration of a buried valve is shown in Figure 5. Other 
variations of applying input torque to the operator will 
be mentioned in subsequent sections. 


Commonly Used Additions to Manual Operators 


One of the additions to a manual unit used quite 
often is a “locking” device on the input shaft of the 
unit. This usually is a simple clamp or ratchet pawl ar- 
rangement and in the industry today the term “locking” 
is still applied. If a true “lock” is required, the best 
and most common is still the chain and padlock ar- 
rangement with the chain circling one of the handwheel 





spokes. As mentioned previously the 
worm gear and Acme screw units are 
inherently “self locking” because of 
the locking angle cut on the gear 
teeth or screw thread. 


Fig. |. NOTE HUB of steel which 
allows the hub to be splined internally 
to receive the butterfly valve shaft. 


Quite oftén the torque output of a 
gear or screw unit is of such a high 
value that additional mechanical ad- 
vantage must be added to the unit 
if the input torque is to be kept to a 
minimum. For this purpose an addi- 
tional gear case is added to the main 
gear housing at the input shaft. This 
gear case contains a spur gear set 
with a ratio such that the required 
mechanical advantage is obtained. 
Another application for the spur gear 
set, apart from mechanical advantage, 
would be the “slowing down” of the 
operator by simply requiring more 
turns of the handwheel to close the 
valve. An illustration of a typical spur 
gear attachment is shown in Figure 
6. Adding a spur gear set for the pur- 
poses of increasing operating torque 
should not be carried to extremes. 
When a valve has been fully closed, 
the stops in the gear housing stop all 
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Fig. 3. ONE TYPE of screw and lever 
operator. 


motion. An over-zealous valve oper- 
ator may want to “wedge the old 
valve tight” and cause serious wear 
or galling of the screw or gear on 
subsequent operations. 

A bevel gear attachment on a gear 
case serves the same function as the 
spur gear case attachment but in ad- 
dition it changes the relative posi- 
tions of the input shaft and the worm 
or screw. Where the spur input shaft 
still is parallel with the main worm 
gear shaft the bevel gear attachment 
input shaft is at 90° to input of the 
worm gear shaft as illustrated in Fig- 
ure 6. This attachment is particularly 
useful for valves located in valve 
vaults. The valve can be installed with 
the valve shaft in a vertical position 
and the operating nut would be in a 
vertical position for operation from a 
street box. The vault size required 
therefore need only clear the valve 
flanges. With the spur gear attach- 
ment, the valve shaft would have to 
be horizontal in order to have the 
AWWA nut in a vertical position. 
In general the bevel gear addition is 
useful for difficult “laying in” appli- 
cations in addition to being useful to 
obtain mechanical advantage. 


Fig. 2. A HANDWHEEL type typical 


of worm gear units. 


Some more rare additions to man- 
ual operators might be mentioned 
briefly. If it is advantageous to 
manually operate two valves in unison 
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Fig. 3A. A TRAVELING nut unit with 
the nut engaged with the lever by 
means of the roller bearings. 
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with one handwheel a simple meth- 
od is to have one gear reducer with 
an input shaft on both ends of the 
worm. The second valve operator 
shaft is then coupled to this extra 
shaft on the first gear reducer. Op- 
erating the handwheel on the first 








Fig. 5. TYPICAL ILLUSTRATION of a 
buried valve. 


unit will operate both valves in uni- 
son and in phase or 90° out of phase 
as required. A second method of op- 
erating both valves with one hand- 
wheel is the use of a mitre box drive as 
shown in Figure 7. In general, for 
special variations of this type it is best 
to consult with your valve manu- 
facturers engineers for a recom- 
mendation. 


Operator Modifications— 
Special Applications 

For distribution mains, the butter- 
fly valve is suitable for completely 
buried lines. However, certain modi- 
fications to the gear unit are required. 
The indicator arrow is removed and 
a stationary cover plate seals off the 
gear unit. The cover on the input 
shaft of the gear unit, whether it 


A 


<<" ©) ETN 








a 


Fig. 4. A WIDELY USED operator con- 
sisting of a traveling nut and connect- 
ing to the lever by means of an inter- 
mediate link. 
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WORM GEAR OPERA 


Fig. 6. A TYPICAL spur gear attachment. 


be standard or with a spur or bevel 
attachment, is placed with a special 
cover which has a cast raised boss 
as shown in Figure 8. This raised 
boss is used to guide a 5” soil pipe 
to keep the soil pipe centered around 
the input shaft and provides the ac- 
cess necessary for operating the but- 
terfly valve with a tee wrench. The 
entire gear case and valve assembly 
are of high strength design capable 
of withstanding the most adverse 
earth loads and ground water pres- 
sures. Many successful installations 
have proved the merit of completely 
burying butterfly valves used for 
distribution main service and similar 
applications. 

In discussing gear units for sub- 
merged service, it is proper at the 
outset to eliminate valves which are 
installed in vaults subject to periodic 
rain flooding. Most of the standard 
gear units are suitable for conditions 
of this nature. If the flooding of the 


Fig. 7. A MITRE box drive. 
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vault extends over any abnormal 
length of time, a good precautionary 
measure is to remove the gear case 
cover to check for water, and also to 
acd new grease if necessary. For 
valves completely submerged, it is 
quite common to have the manual 
gear unit above water level. This is 
only practical for valves submerged 
at relatively low depths. For valves 
located at a considerable depth, the 
connecting of the gear operator to the 
valve shaft is very difficult. The first 
difficulty is the full required valve 
torque must be transmitted through 
the connection, since there is no gear- 
ing between operator and valve shaft. 
This leads to rather heavy bar (in 
most cases heavy tubing) not so 
much from the standpoint of stress 
in this member, but mainly due to 
strain in the form of angular deflec- 
tion of the connecting member. An- 
gular deflection can create serious 
problems because the butterfly disc 
can develop a “flutter” with the disc 
not connected to its gear operator 
by a rigid member, but by a mem- 
ber which acts like a spring or torsion 
bar. Angular deflection can also cause 
difficulty with proper seating if the 
“wind up” is excessive. Another prob- 
lem in connectiny gear operators lo- 
cated above waterline, to valves which 
are submerged, is that the valve shaft 


axis must be perfectly in line with 
the operator output axis. The reason 
for this is that any misalignment will 
create an eccentricity which will wear 
the valve and operator bearings and 
also create stresses in the connecting 
rod or tube. U-joints and similar 
connections are usually not practical 
due to the high torsional loads to be 
transmitted. The most economical 
and practical approach to operating 
a valve under considerable head is 
the use of a gear operator suitable for 
complete and virtually continuous 
submergence. 


The basic design of a gear or screw 
unit for submerged service is identical 
to the unit described above for buried 
service, except the boss for the 5” soil 
pipe can be eliminated. Units of this 
type design can usually withstand 
pressure forces up to a maximum of 
65 feet. It is a practical approach on 
installations where a periodic (ap- 
proximately yearly) de-watering, al- 
lows for inspection and grease pack- 
ing as required. For higher heads 
or more critical installations, a “pres- 
surized” gear unit is recommended. 
Pressure in the gear case is main- 
tained by a column of oil of specific 
gravity approaching 1.0, with the 
reservoir for the oil being located 
above water level. A sight glass gives 
visual indication of whether oil is 
leaking out of the gear unit thru a 
damaged seal. Connecting the oil 
reservoir can be directly by an oil 
line to the gear case, or by means of 
a pipe connecting directly to the gear 
unit at the input shaft area. The ex- 
tension of the input shaft passes 
through the center of this pipe, on up 
to the operating deck above. This pipe 
need not be overly large since the 
connecting shaft, driving the gear re- 
ducer, can now be fairly small in di- 
ameter due to the mechanical advan- 
tage of the gear reducer. A number of 
successful installations of this type 
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Fig. 8. A SPECIAL COVER which has 


a cast raised boss. 





have been in operation for several 
years. The earliest and most note- 
worthy are the Stone Canyon and 
San Fernando reservoir installations 
of the Los Angeles Department of 
Water and Power where intake tower 
valving is operated with gear oper- 
ators completely submerged and gear 


Fig. 9. A FLOORSTAND drive shaft. 


cases pressurized. The use of sub- 
merged gear or screw operators is a 
sound design approach to operating 
a submerged butterfly valve, provided 
the economics of the various factors 
involved point to this solution. 


Operator Extension Devices 


Quite often the point of operation 
of the butterfly valve and the valve 
itself are some distance apart such 
as in submerged units. One of the 
most common devices used in these 
cases is the floorstand drive as shown 
in Figure 9. The floorstand drive 
shaft is connected to the worm gear 
reducer by means of an extension 
stem and two universal joints. The 
universal joints serve the function of 
compensating for any field misalign- 
ment of floorstand output shaft and 
gear reducer input shaft. The floor- 
stand has an indicator arrow to show 
valve position and can also be 
equipped with a handwheel locking 
device. The floorstand is normally a 
direct drive and does not introduce 
any additional ratio in the drive. A 
modification of the floorstand can be 
made to have the stand also function 
as an oil reservoir for the pressurized 
gear case assembly described previ- 
ously. 

An extension bonnet is quite often 
useful in applications where it is de- 
sirable to have the gear or screw op- 


erator at some distance from the valve 
itself. The extension bonnet is shown 
in Figure 10 and can be used for 
buried valves to bring handwheel 
above grade, to bring operator up to 
operating deck elevation, or to pre- 
vent interference with other equip- 
ment by moving the operator further 
from the butterfly valve. The use of 
an extension bonnet above lengths of 
18 to 20 feet is not recommended as a 
general practice since the reflection 
due to torsional loads in the connect- 
ing members creates the same diffi- 
culties of disc “flutter” and improper 
seating mentioned. 

The direct torque drive shown in 
Figure 11 might be mentioned brief- 
ly. This assembly has the gear or 
screw operator mounted on a floor- 
stand and full valve torque is trans- 
mitted directly to the valve shaft by 
a tube (commonly referred to as a 
“torque tube”). This method of op- 
eration is quite useful for installations 
where manual units are originally 
specified but future plant automation 
would require electric motor oper- 
ation. Most gear and screw units are 
adaptable to motorizing after installa- 
tion therefore the torque tube drive 
is required, since a submerged motor- 
ized unit is not practical. 

Many other variations of operator 
extensions are available which in- 
clude extended input shafts, mitre 
box arrangements, angle floorstands 
etc. For any special applications of 
this type it is best to consult an en- 
gineer of your valve manufacturer 
for a recommendation. 


Factors Governing Operator 
Selection 

In all of the foregoing sections the 
matter of “output torque” was only 
touched briefly. This output torque 
represents the torsional output of a 














Fig. 11. THE DIRECT torque drive. 


drive unit required to overcome the 
torsional resistance of a_ butterfly 
valve. This torsional resistance con- 
sists mainly of the following : 


A. Seating torque—the torque re- 
quired to create the necessary 
displacement of rubber to effect 
tight shutoff at rated pressure. 

. Fluidynamic torque—the torque 
needed to overcome the tenden- 
cy of the butterfly valve to move 
closed when in a_ flowing 
stream—commonly referred to 
as to the aerodynamic or lift 
effect. 

*. Bearing friction torque—the 
torque necessary to overcome 
the friction between the valve 
shaft and valve bearings. 


The American Water Works As- 
sociation Specification C 504-58, 
Table 8 lists the recommended torque 
ratings of butterfly valves under the 
most adverse operating conditions. 
For these conditions, the gear or 
screw unit for manual operation of 
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the butterfly valve, is simply chosen 
to equal or exceed these values. In 
the development of Table 8 of C 504- 
58 the operator ratings were chosen 
mainly for distribution main or “line 
break” service. For less severe design 
criteria, economy can be effected if 
the operators are sized to actual de- 
sign conditions, while still maintain- 
ing the conservative safety factors of 
the AWWA Specification. This ap- 
proach avoids costly “over-design” of 
installations. 

Other factors beside torque con- 
siderations have an influence on the 
selection of manually operated gear. 


One of the 
factors is that the gear or screw set, 
or special devices attached thereto, 
shall form a ‘ 


or screw operators. 


‘self locking” or “not 
self-winding” unit. Another factor is 
that the manual effort to operate the 
butterfly valve should be kept to the 
minimum of what one man can rea- 
sonably exert. The days of “valve 
teams” or crews being sent out to 
operate some of the older valve types 
can thus be avoided. Closing speed of 
manual operators should also be con- 
sidered, as well as the various in- 
stallation configurations available. 


Closure 

The data in the foregoing article 
are by no means complete but were 
meant to point up some of the more 
important aspects of manual operators 
as related to butterfly valves. With 
the progress being made in the water 
works industry today, new applica- 
tions of butterfly valve equipment are 
found and new problems require solv- 
ing. If the cooperation between the 
water works engineer, valve engi- 
neer and operator engineer displayed 
over the past dozen years or so is any 
index, new and better equipment and 
installations will be the result in the 
future. 





Partially Oriented on 


Site Conferences 


When the horrors of a construc- 
tion site get too much for one man 
to bear alone, it is always possible 
to hold a Site Conference so that 
the woes can be spread around in- 
stead of being concentrated on one 
person—me. At a site conference 
the Boss Engineer sums up the situ- 
ation in hand (or out of hand), 
listens to various opinions (if any) 
available, and then issues crisp, clear 
directions as to how to go on from 
there. After this, the slaves can go 
back to their jobs knowing exactly 
what to do (and sometimes why) 
and the Boss Engineer can go back 
to fishing and/or golfing and/or 
shooting and/or writing. That is the 
theory, on which it is now opportune 
for a practising field engineer (me) 
to report. 

In the first place it might as well 
be made clear that no regular site 
conference is possible at all. No 
known construction site is regular 
enough to have them. Regularity is 
a term that applies only to profes- 
sions like accounting where it is al- 
ways the day before pay-day (panic), 
or the day after pay-day (greater 
panic), or not pay-day at all (som- 
nambulance). On a construction site 
things are either now gone wrong, 
still gone wrong, or forgotten. Thus, 
of the two sorts of jobs to be dis- 
cussed at site conferences—namely, 
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those we are stuck with right now 
and those we aren’t—a conference 
about the first is superfluous (even 
if there was time), and a confer- 
ence about the second is premature. 
Every one is sick of discussing pres- 
ent problems and no one cares a 
fig about future problems. Suffici- 
ent unto the day . ete., without 
the boss holding a special site con- 
ference about it all. 

At times, however, the forward- 
looking Boss Engineer may some- 
times run out of ideas to think about, 
or he may feel that Things are just 
happening without a master mind in 
control of them, or he may feel 
vindictive. In any of these cases 
the site conference extraordinary 
may serve a purpose. Feeling so, 
I decided to have one. I called it 
for Noon because that seemed to 
me an effective part of the day 
when everyone should be awake. 

Whether noon gives a feeling of 
appropriateness I cannot say. Hav- 
ing suggested noon as the operative 
hour, a number of nibbling counter- 
suggestions were made. “Well, I was 
going to take levels over at 
says one. “Weren’t you going to tele- 
phone Head Office at noon?” says 
another. (I was, but let them wait. 
They can’t get annoyed about a tele- 
phone call they don’t know I’m go- 
ing to make. Judging by the last time 


I called them, you’d think we were 
a misfired rocket for all the in- 
terest they show in us). 

Another blatantly says—‘‘Well I 
was going in to the bank to 

” (Good gracious, what 
does the fellow want money for in 
a place like this? But if he is go- 
ing in I might as well go with 
him... .). So I settled for “about 
twenty past two, or when W. gets 
back from... .”—a poor substitute 
for High Noon. It seemed to me 
that a site conference starting off 
in this inauspicious manner might 
not prove exceptionally brilliant. I 
was right. 

I suppose the worst handicap the 
Conference laboured under was that 
I had forgotten to think up what 
it should be about. A conference 
(like a Think Meeting, or Study 
Weekend) should have a Theme. It 
is not easy to think up a theme 
all by yourself with half a dozen 
people standing around waiting for 
you to think it up. After a while 
I was inspired to ask W. for a re- 
port on what he had been up to, 
how far he had got up to in it, and 
when he might be coming out of 
what he had been up to. 

Of course we all knew perfectly 
well what W. had been up to for 
some weeks. We also knew (because 
of the words he kept using about 
the office from time to time) what 
he thought about what he had been 
up to. He gave us a pot-pourri of 
facts and opinions; sometimes he 
gave the facts first and the opinions 
after, but sometimes he gave the 
opinions first and forgot to give the 
facts. I forebore to acquaint him with 
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New Platinum Electrode System 


Measures DO and BOD 


® DISSOLVED OXYGEN (DQ) and Bio- 
chemical Oxygen Demand (BOD) 
measurements have assumed a posi- 
tion of utmost importance in waste 
treatment and water pollution control. 
The dissolved oxygen test gives a 
measure of the ability of a water to 
support organisms which utilize free 
oxygen. The BOD determination is 
a measure of the amount of oxygen 
that will be used by bacteria as they 
decompose the organic components 
of wastes. The BOD test has become 
one of the most significant param- 
eters for characterizing the pollution- 
al aspects of organic wastes. 

The standard test for dissolved 
oxygen (Winkler Test), as outlined 
in Standard Methods!*, consists of 
adding appropriate chemical reagents 
to a sample of water and measuring 
the chemical equivalent of dissolved 
oxygen present. The BOD test con- 
sists of measuring the initial dissolved 
oxygen level of an appropriately di- 
luted sample and the oxygen level at 
the end of a stated period of time, 
usually five days. Only one dissolved 
oxygen test can be made on an indi- 
vidual sample. A BOD measurement 
requires several dissolved oxygen de- 
terminations ; therefore, a large num- 
ber of samples is required if many 
points are needed on a BOD versus 
time curve (Figure 1). 

The standard tests for dissolved 
oxygen and BOD have many short- 
comings and disadvantages which 
have not been overcome fully from a 
practical standpoint. Hence, investi- 
gators have devoted much time and 
effort to the development of more 
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Fig. |. TYPICAL BOD versus time 
curve for domestic sewage. 
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appropriate means for measuring 
these important quality characterist- 
ics. One of the most fruitful ap- 
proaches has been the application of 
the polarographic principle to the an- 
alysis for dissolved oxygen. 


Polarographic Systems 


General 

A typical polarographic system 
consists of an electrolysis cell, a small 
highly polarizible electrode, a large 
non-polarizible electrode, a source of 
applied potential and a means for 
measuring current. It has been shown 
that as the voltage applied to a polaro- 
graphic cell is increased, the amount 
of current flowing in the system at a 
particular EMF range will increase 
rapidly for a small change in applied 
potential whereas at other EMF 
ranges only slight variations in cur- 
rent will be noted for large increases 
in applied voltage (Figure 2). 

Professor Jaroglav Heyrovsky, of 
Charles University, in 1922 investi- 
gated these peculiar current fluctua- 
tions and developed instruments for 
automatically recording the current 
versus applied potential. He con- 
cluded that the voltage necessary for 
electrolysis indicated the nature of the 
reacting substances, and that the cur- 
rent flowing is proportional to the 
concentration of the reacting sub- 
stance. 


Measuring Dissolved Oxygen 

by Polarographic Techniques 
Investigators have found that dis- 

solved oxygen in an electrolytic solu- 

tion is easily reduced and produces 

a two-wave polarogram. Kolthoff and 


Lingane’ explained that the first wave 
(Figure 2) is caused by the reduc- 
tion of oxygen to hydrogen peroxide 
as indicated in the following equation : 
O. + 2H* + 2e° = H:Os (Acid Solution) 
or 
O. + 2H:O + 2e = H.O: + OH™ 
(Alkaline Solution) 
The second wave is due to the re- 
duction of hydrogen peroxide to wa- 
ter or hydroxyl ion: 
H:0: + 2H* — 2e- — 2H:0 
(Acid Solution) 
or 
H:O2 + 2e7 = 2O0H™ (Alkaline Solution) 


In operation, the applied potential 
must be sufficiently low to prevent 
the discharge of hydrogen at the elec- 
trode surface. While oxygen can be 
reduced at two distinct potential 
ranges, operation in the lower range 
will give the most satisfactory re- 
sults. 

The actual current that can be ob- 
tained from a polarographic system 
is determined by the rate of supply 
of the substance being reduced at the 
cathode from the body of solution. 
The rate at which oxygen molecules 
diffuse to the cathode is dependent 
upon the concentration gradient be- 
tween the electrode surface and the 
body of solution. From a practical 
standpoint, therefore, in dissolved 
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Fig. 2. TYPICAL POLAROGRAPHIC 


curve for oxygen. 
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oxygen and BOD analysis, the cur- 
rent flowing in the electrode system 
at constant temperature and viscosity 
is a function of the concentration of 
dissolved oxygen in a sample being 
analyzed. 

Many investigators have attempted 
to develop a working polarographic 
system for continuous dissolved oxy- 
gen measurements. Spoor® developed 
a procedure for utilizing a dropping 
mercury electrode system for the con- 
tinuous measurements of dissolved 
oxygen in flowing water. The water 
had to be maintained at a very low 
velocity, however, to prevent inter- 
ference with the mercury droplets. 

Rotating and stationary solid-elec- 
trode systems have been used for dis- 
solved oxygen measurements and in 
many cases these have been superior 
to the dropping mercury arrange- 
ment. 

Kolthoff and Lingane’ showed 
that a rotating platinum microelec- 
trode is perferable to a dropping mer- 
cury electrode for measurements of 
low oxygen concentrations because 
the diffusion current is much larger 
with a rotating electrode. 

Allen and Powell! found no shift 
in potential for a rotating platinum 
electrode during reasonable lengths of 
operation. They obtained a linear re- 
lationship between the oxygen con- 
centration and diffusion current al- 
though very close temperature control 
was required. 

Giguere and Lauzier® investigated 
all types of electrode systems. They 
found that the rotating and stationary 
types were extremely temperature- 
dependent as well as sensitive to the 
type of electrolyte used in the cell. 


Warshowsky and Schantz!* used 
a rotating platinum electrode to de- 
termine the DO of aerated and agi- 
tated bacteria culture media contain- 
ing actively respiring organisms. They 
also made DO measurements on salt 
solutions, getting results which 
agreed with the values as determined 
by the Winkler procedure. 

The advocates of a rotating elec- 
trode cite its instantaneous adjust- 
ment to a steady state of current as 
an advantage. The spinning electrode, 
however, is difficult to maintain at a 
constant speed of rotation for the long 
periods required in BOD work. 

Clark et al® used an oxygen- per- 
meable membrane cover on a station- 
ary platinum electrode to measure 
oxygen tension in blood. The mem- 
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brane, although permeable to oxygen, 
was much less permeable to other dis- 
solved materials. Clark, however, 
used the membrane to separate the 
measuring and reference electrodes, 
thereby causing high impedance 
characteristics for the system. Clark‘ 
later improved the system by com- 
bining the platinum-reference elec- 
trodes behind the membrane. 

Ingols®, using a stationary platinum 
electrode, a calomel half-cell electrode 
and an alternating charge, determined 
the DO of samples of natural water 
and sea water. The electrode, how- 
ever, would not work well with sew- 
age. Certain enzymes in the sewage 
were suspected as being responsible 
for the difficulties. 

Lynn and Okum*, using a rotating 
platinum wire electrode, found that 
the speed of rotation beyond 500 ppm 
did not affect the measured current. 
Working with DO values ranging 
from zero to 36 ppm, they did not 
obtain a linear calibration curve of 
current versus DO concentration. 

Watanabe and Leonard" reported 
on the use of a modified Clark elec- 
trode consisting of a plastic covered, 
stationary, combination platinum- 
reference electrode system. Current 
was found to be directly proportional 
to the area of the platinum electrode 
and inversely proportional to mem- 
brane thickness. The electrode was 
extremely temperature-dependent. 

Ough and Amerine® found that the 
Clark electrode was suitable to meas- 
ure the oxygen concentration in 
wines, 


Carritt and Kanwisher? attempted 
to construct a temperature compen- 
sated plastic covered electrode. While 
their work was not completely suc- 
cessful, the errors resulting from 
changes in temperature were greatly 
reduced. 

Sawyer’ studied the Clark elec- 
trode and its application to oxygen 
and other gaseous measurements. 


Biochemical Oxygen Demand 
Measurements by Polarography 


General Description of 


Electrode System 


The electrode system* used in the 
present study consists of a platinum 
cathode covered with a polyethylene 
membrane of two to four mils in 
thickness. The platinum cathode and 
silver anode are connected by a sup- 
porting electrolyte of potassium 
chloride. The electrodes are conven- 
iently housed in a glass dip cell 
(Figure 3). 

In operation, the polarographic 
cell is immersed in a sample to be 
analyzed for dissolved oxygen. A po- 
tential of 0.6 to 0.7 volt is supplied 
by a standard dry cell (Size D Flash- 
light Battery). At this operating volt- 
age, dissolved oxygen is the chief sub- 
stance that will be reduced at the 
cathode surface. Other materials can 
be reduced at this voltage, but, in 
general, they will not pass through 
the plastic membrane covering the 
cathode. As indicated earlier, the cur- 
rent flowing in the system is a func- 
tion of the number of oxygen mole- 
cules being reduced at the cathode 
surface. This number in turn is di- 
rectly related to the concentration of 
oxygen molecules within the body of 
the liquid; hence, the current is a 
measure of the concentration of oxy- 
gen in solution. 

If oxygen measurements are to be 
made continuously, it is necessary the 
sample be stirred constantly so plat- 
ing of the electrode surface does not 
occur. The current actually flowing 
in the system is amplified by a pH 
meter and read directly from the 
meter or recorded automatically on 
a potentiometric recorder. Reliable 
BOD results can be obtained only 
when reaeration of the samples is 
prevented during a test. This can be 
accomplished by placing a sample and 
electrode in a flask and sealing the 


*Electrode system produced by Beckman 
Instruments, Inc., Fullerton, Calif. é 





flask properly. The sample being an- 
alyzed can be agitated with a mag- 
netic stirrer. 


Components of Electrode System 


1. Plastic Cover for Electrode: The 
plastic membrane covering the cath- 
ode surface is an extremely important 
component of the polarographic cell. 
While the membrane must be per- 
meable to dissolved oxygen, it should 
not be permeable to other ions which 
can be reduced at the operating volt- 
age specified. The membrane also 
serves the important function of keep- 
ing the internal electrolyte in contact 
with the anode and cathode. Several 
materials have been utilized as a cov- 
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Fig. 4. EFFECTS OF INTERNAL elec- 


trolytes or dissolved oxygen measure- 
ments. 


ering for the electrode surface, but, 
in general, polyethylene film appears 
to give better results and fewer diffi- 
culties than any other type of plastic 
film investigated. 

The greatest difficulty noted in 
using polyethylene film is the fact 
that the thickness varies considerably 
for a standard gauge material. From 
the standpoint of sensitivity, a poly- 
ethylene film two mils thick is ideal, 
but because of the variation in thick- 
ness of a two mil film, reproducible 
results cannot be obtained. A film 
four mils thick likewise is variable 
in thickness, but the effect is much 
less noticeable than with a two mil 
film. The sensitivity and precision of 
a four mil membrane are not so good 
as for a two mil film, but the overall 
results for oxygen measurements are 
as good as those obtained by the 
standard chemical test. Polyethylene 
film three mils thick falls somewhere 


between the two and four mil thick- 
nesses in operating characteristics 
and is probably the most satisfactory 
type to use for most oxygen measure- 
ments. 

An attempt was made to use Tef- 
lon film because this material is more 
uniform in thickness than polyethyl- 
ene. The sensitivity and precision of a 
Teflon covered electrode was far su- 
perior to a polyethylene covered sys- 
tem. Unfortunately, a long period of 
time was required for a Teflon cov- 
ered electrode to reach stability, and 
the results seemed to change some- 
what from day to day. 

2. Internal Electrolyte : Several pos- 
sible internal electrolytes can be used 
as a junction between the cathode 
and the anode. In this particular 
study, dilute solutions of potassium 
chloride and potassium hydroxide 
were investigated. In operation, it is 
important the reference electrode 
maintain a potential independent of 
the current flowing through the cell. 
Some investigators have recom- 
mended the use of potassium hydrox- 
ide rather than potassium chloride 
for the electrode system. The writers 
found that both electrolytes are satis- 
factory. A straight-line relationship 
was obtained between current flow 
and dissolved oxygen level although 
the actual values of current observed 
were dependent upon the strength of 
the supporting electrolyte (Figure 4). 


Operation of Electrode System 


1. Calibration ; Before an electrode 
system can be used for routine dis- 
solved oxygen measurements, a cali- 
bration curve must be established. 

One of the basic difficulties in pre- 
paring a calibration curve for an elec- 
trode is the fact that no primary dis- 
solved oxygen standards are avail- 
able. It becomes necessary, therefore, 
to prepare a series of secondary stand- 
ards by aerating samples of water for 
varying periods of time and deter- 
mining the actual oxygen content of 
these samples by a standard chem- 
ical test. The calibration of the elec- 
trode, therefore, is entirely depend- 
ent upon the results obtained from a 
standard chemical test for dissolved 
oxygen. 

At the operating voltage indicated, 
and at constant temperature, a linear 
relationship was observed between 
the current, or pH meter output, in 
millivolts, and the oxygen concentta- 
tion (Figure 5), In practice, the pre- 
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cision and accuracy of the electrode 
procedure for measuring dissolved 
oxygen cannot be determined com- 
pletely because of the fact that the 


results of this procedure must be 
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Fig. 5. CALIBRATION CURVE for 
electrode system. 


judged on the basis of results ob- 
tained by a chemical test. It is pos- 
sible, however, to measure the re- 
producibility of the electrode pro- 
cedure, and in this study the repro- 
ducibility was found to be equal to 
that of the standard chemical test 
(Table 1). 








Table | 


Reproducibility Data by the 
Winkler and Electrode 
Procedures 





Dissolved Oxygen Concentration in ppm* 
By Winkler 


Method By Electrode 





Series A 
Sample No. 
! 


2 
3 
4 
5 


Series B 
Sample No. 


Series C 
Sample No. 


Series D 
Sample No. 
| 


2 
3 
4 
5 





*Ten dissolved oxygen bottles were filled by 
siphoning water from the same sealed container 
for each series of data. Five of the samples 
were selected at random to be analyzed by the 
Winkler Method and the other five were an- 
alyzed by use of the electrode cell. 
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2. Temperature compensation : The 
temperature dependency of the elec- 
trode system imposes severe limita- 
tions on the application of this meth- 
od to routine dissolved oxygen meas- 
urements. All samples must be 
brought to a standard temperature 
before dissolved oxygen readings are 
made or else calibration curves must 
be available to cover the working 
range of temperatures encountered. 
Calibration curves for temperatures 
from 13°C to 28°C are shown in 
Figure 6. These curves show that 
under the test conditions employed 
in this study, a linear relationship 
was obtained between dissolved oxy- 
gen concentration and electrode out- 
put for a constant temperature. The 
curves have a common origin at zero 
ppm DO and vary only in slope. The 
increase in slope per degree C in- 
crease in temperature is approximate- 
ly constant for the range of 13°C to 
28°C. 

In routine BOD analysis, all sam- 
ples are maintained at a constant 
temperature throughout the period of 
a test. Temperature compensation, 
therefore, is not necessary since the 
electrode system operates continuous- 
ly under constant temperature condi- 
tions. 


3. Initial Stabilization of Electrode 
System: When a cell is first im- 
mersed in a sample to be tested, a 
short period of time must elapse be- 
fore a stable reading can be obtained. 
With a polyethylene membrane cover- 
ing, a stable reading is achieved in 
one to three minutes. The period of 
stabilization is influenced by the rate 
at which oxygen molecules are 
brought from the body of the solution 
to the electrode surface. Since the 
current is proportional to oxygen 
concentration only under steady state 
conditions, stirring the sample hastens 
the process of equilibrium and greatly 
shortens the stabilization period. 

4. Zero-Drift: In using an instru- 
mental procedure for the continuous 
measurement of oxygen levels, for a 
period of five days, it is important 
that the system exhibit a low zero- 
drift. If the zero-drift occurs, it must 
be taken into account and its effect 
on the overall readings eliminated. 

A detailed study was made of the 
zero-drifts of the dissolved oxygen 
electrode system. For periods up to 
seven days, the system was extremely 
stable and would not present a prob- 
lem from this standpoint (Table 2). 
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Table 2 
Zero-drift Study Using Varying 
Concentrations of Taternal 
Electrolyte and Samples 
with Different DO 
Concentrations 





Internal electrolyte—3 per cent solution of 
potassium chloride 
Dissolved Oxygen in Parts per Million 
By Electrode* By Winkler 
Method 


Time 


Initial Reading 
| day 
2 days 
3 days 
4 days 
5 days 
6 days 
7 days 
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Internal electrolyte — | per cent solution of 
potassium chloride 
Dissolved Oxygen in Parts per Million 
By Electrode* By Winkler 
Method 
7.7 


Time 


Initial Reading 
| day 
2 days 
3 days 
4 days 
5 days 
6 days 
7 days 
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Internal electrolyte — 5 per cent solution of 
potassium chloride 
Dissolved Oxygen in Parts per Million 
By Electrode* By Winkler 
Method 
Initial Reading 7.9 8.0 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 


Time 


*All tests conducted at 20°C. and similar op- 
erating conditions. All tests were on distilled 
water samples. 





The small differences noted in Table 
2 between the DO levels as measured 
by the electrode system and the Wink- 
ler procedure are within the limits of 
reproducibility of the standard Wink- 
ler test. 

A zero-drift may occur if the same 
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Fig. 6. EFFECT OF TEMPERATURE on 
electrode reading. 





membrane and internal electrolyte are 
used for long periods of time. Appar- 
ently, the membrane tends to under- 
go some deterioration if exposed to 
mechanical and bacterial action for 
prolonged periods of time and the 
composition of the internal electrolyte 
also will change with respect to time. 

Battery deterioration, during ex- 
tended periods of continuous oper- 
ation of the electrode system, is the 
major cause for zero-drift. It is pos- 
sible to prevent zero-drift from bat- 
tery aging by replacing the battery 
at frequent intervals or by re-stand- 
ardizing the electrode system before 
dissolved oxygen measurements are 
made. In most cases, the battery will 
have to be replaced after 10 to 15 
days of continuous operation. 


5. Cleaning of Electrode System: 
For ordinary dissolved oxygen meas- 
urements, the electrode system must 
be cleaned periodically. In BOD 
work, where the electrode is im- 
mersed in a sample containing active- 
ly respiring bacteria, the electrode 
surface should be thoroughly rinsed 
in distilled water at the end of each 
5-day BOD run. Since the silver 
anode is in direct contact with the 
internal electrolyte, deposits will oc- 
cur from time to time on the anode 
surface. These deposits generally can 
be removed satisfactorily by soaking 
the electrode in thiosulfate followed 
by soaking and rinsing in distilled 
water. 

In this study, thiosulfate cleaning 
was used after three or four months 
of continuous operation. 


Experimental BOD Measurements 

A special adapter assembly (OM-2 
Kit, No. 18900,* using a flashlight 
battety (Size D) as the source of ap- 
plied potential, was coupled to an 
electrode cell and a Zeromatic pH 
Meter. Voltage readings were read 
on the millivolt scale of the pH 
meter. The BOD samples being an- 
alyzed were prepared in accordance 
with procedures outlined in Standard 
Methods®. A sealed, 1000 ml Erlen- 
meyer flask, maintained at a con- 
stant temperature, housed the sample 
and electrode cell. A thermometer 
was used to measure the tempera- 
tures of the sample at the time each 
voltage reading was recorded. A mag- 
netic stirring device provided a ho- 
mogeneous system and a continuous 


*Beckman Instruments, Inc., Fullerton, 
Calif. 





flow of oxygen molecules past the 
platinum electrode surface. 

Nineteen 5-day, 20°C BOD tests 
were run using “grab” samples of 
sewage from the Little Miami Sew- 
age Treatment Plant and the Mill 
Creek Interceptor Sewer of Cin- 
cinnati. One, two, and three per cent 
dilutions of sewage were used. The 
5-day, 20°C BOD’s of the sewage 
ranged from 180 to 325 ppm. 

In these tests, two sets of dissolved 
oxygen data were obtained. One set 
of samples was analyzed by the stand- 
ard chemical test while correspond- 
ing samples were analyzed with a 
stationary platinum electrode system. 

The Winkler procedure was con- 
stant for all BOD tests, but the oper- 
ating conditoins for the electrode sys- 
tem were varied to provide specific 
information on the reliability of the 
electrode procedure, the need for fre- 
quent standardization of the electrode 
system, and the effects of battery de- 
terioration on electrode response. 


Discussion of Results 


Representative data accumulated 
from the BOD studies are listed in 
Table 3. These data indicate that 
with proper laboratory control, good 
correlation can be achieved between 
the standard BOD test and the elec- 
trode procedure. Of the nineteen ser- 
ies of BOD tests performed for this 
study, the maximum 5-day deviation 
between the dissolved oxygen con- 
centration of a sample analyzed by 
the electrode method and a corre- 
sponding sample analyzed by the 
standard chemical test was 0.7 ppm. 
A majority of the 5-day deviations 
were between 0.2 and 0.5 ppm. 

In almost all cases, higher BOD 
values were obtained with the elec- 
trode procedure than with the stand- 
ard Winkler procedure. Two possible 
explanations for these higher values 
are: mechanical stirring of a sample 
maintains better contact between the 
organic matter and the bacteria and 
thus may give a higher BOD removal 
than can be achieved in the static sys- 
tem used for routine BOD analysis; 
the second possibility is that the or- 
ganisms can oxidize certain plastic 
components of the electrode system 
and thereby give an apparent increase 
in total BOD. Current studies indi- 
cate that the second factor is quite 
significant with certain types of or- 
ganic wastes and biological systems. 
It is essential, therefore, that the ma- 





Table 3 
BOD Measurements by Standard Winkler 





Sample Series 
No. No. 


A | 


Test 0 ! 
Method 
Winkler 7.6 6.6 
Electrode 7.6 6.4 
Winkler 8.0 7.3 
Electrode 8.1 7.2 
Winkler 8.0 6.1 
Electrode 7.8 5.7 
Winkler 7.6 5.0 
Electrode 74 4.7 
Winkler 74 7.0 
Electrode 7.7 6.9 
Winkler 74 6.5 
Electrode 75 6.3 
Winkler 78 6.5 
Electrode 79 6.4 
Winkler 8.1 7.1 
Electrode 8.1 7.3 
Winkler 8.0 6.8 
Electrode 8.1 6.7 
Winkler 8.1 75 
Electrode 8.3 7.4 
Winkler 78 6.5 
Electrode 7.6 6.5 
Winkler 79 6.0 
Electrode 8.0 6.3 
Winkler 78 6.2 
Electrode 7.7 6.0 
Winkler 8.1 6.4 
Electrode 8.3 6.3 
Winkler 77 6.6 
Electrode 7.6 6.2 
Winkler 8.0 6.1 
Electrode 8.0 6.0 
Winkler 7.7 6.6 





Dissolved Oxygen Concentration — PPM 


and by Electrode Procedures 
pug a 2 We 





5 Days 
2 3 4 5 DO BOD 
PPM PPM 
5.5 4.0 3.2 2.7 49 245 
5.2 3.6 2.6 2.2 5.4 270 
6.7 6.2 5.5 5.1 2.9 290 
6.5 59 5.2 4.7 3.4 340 
3.9 2.5 1.6 1.2 6.8 227 
4.0 2.2 1.3 0.8 7.0 233 
2.9 1.8 1.3 0.9 6.7 223 
2.6 1.5 0.8 0.4 7.0 233 
59 5.1 4.2 3.3 4.3 215 
5.7 4.7 3.9 2.9 4.8 240 
5.6 4.8 4.1 3.6 3.8 190 
5.4 43 3.7 3.2 4.3 
49 3.7 29 2.3 5.5 
4.6 3.3 2.6 19 6.0 
6.3 5.6 5.0 45 3.6 
6.6 5.6 5.0 43 3.8 
59 5.0 44 3.9 4.1 
5.7 5.1 4.1 3.6 4.5 
7.0 6.3 58 5.4 2.7 
6.7 6.0 5.6 5.2 3.1 
5.2 4.2 3.4 2.7 5.1 
5.3 4.0 3.1 2.4 5.2 
4.6 3.3 2.5 1.8 6.1 
4.8 3.3 2.7 2.1 59 
4.6 3.5 2.4 1.9 5.8 
4.2 3.2 2.2 1.6 6.1 
5.3 4.1 3.2 2.6 5.5 
5.0 3.8 2.9 2.3 6.0 300 
5.5 45 3.7 3.0 4.7 
5.2 4.1 3.2 2.5 5.1 255 
43 2.9 2.1 1.5 6.5 
42 2.7 1.9 1.2 6.8 340 
4.5 3.0 2.5 19 5.8 290 





Electrode 7.7 6.3 4.3 3.1 2.6 2.0 5.7 285 





Series No. 1 was conducted with continous stirring of the sample. The instrument was stand- 
ardized before each DO reading. A new battery was used for each BOD test. 


Series No. 2 was conducted with continuous stirring of the sample. The instrument was 
standardized before each BOD test and the same battery was used throughout all BOD tests 
in the series. 


Series No. 3 was conducted with the sample stirred only for a 15-minute period preceding 
readings. The instrument was standardized only before the initial DO reading. A new battery 
was used for each BOD test. 


Series No. 4 was conducted with the sample stirred only for 15-minute periods preceding 
readings. The instrument was calibrated before each BOD test. The same battery was used 
for all BOD tests in the series. 

Series No. 5—same as No. 4 except that instrument was calibrated only before the initial 
BOD test. 


Series No. 6 was conducted with continuous stirring of the samples. The instrument was cal- 


ibrated only before the initial BOD test. The same battery was used for all BOD tests. 
Series No. 7—same as No. 4 except that a new battery was used for each BOD test. 





terials used in the construction of an 
electrode system be relatively inert 
to biological oxidation. 

The studies designed to check the 
need for frequent standardization of 
the electrode system showed that no 
appreciable drift would occur for peri- 
ods of 10 to 15 days of continuous 
operation. As indicated in an earlier 
section, aging of the battery is the 
main cause of zero-drift. Frequent 
standardization becomes necessary if 
reliable results are to be obtained 
with a battery nearing exhaustion. In 
general, if the battery is replaced 


every 10 to 15 days, standardization 
will be necessary only when a new 
battery is installed. 


Summary and Conclusions 


The reported study indicates the 
feasibility of employing a plastic cov- 


ered, stationary, platinum-electrode 
system for measuring the dissolved 
oxygen and BOD content of water 
and domestic sewage. The fact that 
any number of points on the BOD 
versus time curve can be obtained 
from single samples is of great value 
in routine laboratory studies. The 
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electrode procedure also offers the 
possibility of running long-term BOD 
tests on a single sample of waste. 

From the experimental work on 
the application of a plastic covered 
stationary electrode system for DO 
and BOD determinations, the follow- 
ing conclusions were reached : 


1. The electrode gives reproducibil- 
ity of dissolved oxygen measurements 
comparable to that of the standard 
chemical (Winkler) tests. 

2. The electrode system response 
is temperature-dependent. Since all 
BOD work is carried out at a con- 
stant temperature, temperature com- 
pensation is not required. 


3. The electrode cell will operate 
satisfactorily with either potassium 
hydroxide or potassium chloride, in 
varying concentrations, as an internal 
electrolyte. 


4. Zero-drift of the electrode cell is 
caused primarily by changes in the 
battery. This effect can be eliminated 
by frequent standardization of the 
system or by replacing the battery 
every 10 to 15 days. 


5. A particular electrode will usual- 
ly give a stable output in less than 
three minutes when taken from one 
environment to another. 

6. Dissolved oxygen concentrations 
can be determined with a degree of 
accuracy comparable to that of the 
standard Winkler test at a particular 
temperature, provided the tempera- 
ture is held constant. 

7. The polyethylene film is satis- 
factory as an electrode membrane, 


and is seldom a cause for electrode 
cell errors. Membranes three or four 
mils in thickness are the most satis- 
factory. 


8. In general, a thorough rinsing 
of the electrode with distilled water 
at the end of each 5-day BOD test 
is sufficient for routine BOD work. 
A more thorough cleaning and re- 
moval of deposits from the electrode 
will be required three or four times 
a year. 

9. Certain plastic components of the 
electrode cell used in this study can 
be oxidized by bacteria. It is neces- 
sary that this error in oxygen util- 
ization be eliminated by the use of 
materials which are inert to biological 
oxidation. 


10. The constituents of the domestic 
sewage used in this BOD study did 
not interfere with electrode operation 
for periods of five days. 

11. With proper control of operat- 
ing conditions, continuous BOD an- 
alysis of domestic sewage can be made 
with the plastic covered, stationary 
platinum-electrode system. 
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Site Conferences 
Continued from page 230 


the contents of the latest directive 
from Head Office, lest he acquire 
more opinions and less appetite for 
going on. 

After that L. gave us his version 
of Parkinson’s Reversed Law for 
construction sites—namely the more 
work you did, the more there was left 
over to do. He confirmed that he 
was still able to stand the strain 
of it all, though he did not know 
of any other person who could. It 
was G.’s turn next. G. considered 
it was an appropriate time to acquaint 
us with the detailed difficulties of 
his particular pastime, which diff- 
culties would be unsurmountable but 
for the fact that he was giving them 
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his undivided attention, the end re- 
sult of which would be undoubted 
satisfaction all round with what 
would probably turn out to be the 
best part of the job. As we had 
no interpreter of Irish brogue handy 
we were not quite sure what he was 
talking about. 

It occurred to me that we were 
not Forward Thinking enough, and 
I began to dwell upon the horrors 
yet to come. This was a wrong move. 
If the Boss Engineer was wavering 
in the face of the odds, then the 
assistant bosses were obviously 
tempted to put their heads into the 
nearest bins of small aggregate. I 
rescued these worst impressions by 
suggesting that I was merely put- 
ting these things forward so that 
Some Thought might be given te 


them by all and sundry in due 
course. All and sundry looked at 
their boots, and the ceiling, and no 
further business being on the agenda, 
the conference party shuffled out 
as if they had been attending a 
second feature film of poor quality 
they really hadn’t meant to see. 

From that experience I have gained 
some useful know-how in the art of 
holding site conferences. I may even 
hold another before we finish the 
job so that I can try out some new 
ideas, like asking people to bring 
pencil and paper with them so that 
they can note down things. Perhaps 
the best idea came to me soon after 
the conference when I sat down to 
sort out the piles of papers lying 
around on my desk. When I got 


CONTINUED ON PAGE 247 





Editorial 


The Need is Great 


The American Journal of Public Health recently spoke 
out Editorially (April, 1961) about continued opposition 
to community water supply fluoridation. Pointing out 
that 40 communities in 1960 voted against fluoridation, 
compared with “. . . only about a dozen that adopted the 
practice”, the Journal said, ‘‘it is clear that the problem 
is a political one”. If this is true “. . . it may be useful 
to help governmental units and health agencies to see 
whether the fluoridation issue cannot be dealt with by 
administrative action”. Several suggestions are made 
which the Journal believes would enable further expan- 
sion of the fluoridation program. 

Among the ideas submitted is that it might be possible 
to take a lesson or two from “. . . our public health an- 
cestors ...”, who“... were not afraid to stand up and be 
counted, and they called a spade a spade”. It is in this 
area of personal activity that all of us need to exert a 
maximum of fortiude. It is true that “on various cere- 
monial occasions we express our filial piety for . . . these 
ancestors who blazed trails into the unknown and did 
battle at the political level when necessary”. 

We do not wish to limit the exertion of personal forti- 
tude to the expansion of the important fluoridation pro- 
gram. Included in a long list of objectives worth fight- 
ing for in our field are laws governing operator certifi- 
cation in states not now covered, forced action against 
producers of untreatable pollutants, or better yet, posi- 
tive organization of research efforts to identify and render 
treatable those pollutants which might be troublesome. 
There are many examples over the last fifty years where 
knock-down drag-out conflicts arose over simple dis- 
infection procedures. This long series of battles has vir- 
tually won the war against disease bearing water. 


How many battles will be fought and won to raise the 
quality of water : to eliminate hardness, color, iron, man- 
ganese, detergents, endless organics, to deliver less than 
ambient temperature water, or to guard against drought, 
low pressure and distribution system loss? Will there be 
politics involved in stepping up waste treatment meth- 
ods to include tertiary methods not now known, or de- 
vices developed to guarantee against malfunction, or oper- 
ator lapse? One thing is certain: these and other factors 
will respond only to devoted and conscientious effort on 
the part of workers within this field, not from disinter- 
ested citizens, public or private, who are busily grinding 
their own miscellaneous axes. 

The AJPH pointedly states the following: 
“What a particular community needs, what action 

it requires, must be decided locally. But public 

health people have a definite responsibility for lead- 

ership, for education, and to see to it that the wel- 
fare of the majority is recognized.” 


It is local leadership which, often lacking, can stimulate 
the necessary action to achieve goals, pass bond issues, 
obtain rate increases, destroy public apathy and increase 
awareness, establish high regard for the best water sup- 
ply, best record of pollution abatement, and in general 
translate ideas into progressive action. The major tech- 
nical associations point with pride to their historic leaders 
and founders, identify them with memorial awards and 
comment annually on their greatness. This is indeed as 
it should be. But who is making contributions of stature 
to which our filial descendents will point with pride? 
Who will be this generation’s George Warren Fuller or 
Harrison Prescott Eddy? The need is great and the time 
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Introduction 


@ THE SPECIFIC AIM of this re- 
search project as submitted to the 
NIH was “to assess the possibility 
of obtaining results by the membrane 
filter technique which are statistical- 
ly equivalent to the standard multi- 
tube technique for the estimation of 
the sanitary quality of water, using 
coliform bacteria as a parameter.” 

Our previously published data on 
this and related projects! * % 4 
indicated quite conclusively that the 
lack of agreement reported between 
the membrane filter and the multi- 
tube technique is due to the inabili- 
ty of presently available media with 
the present technique to provide a 
uniform growth of all members of 
the coliform group resulting in uni- 
form recognizable appearance with- 
in a convenient and uniform incuba- 
tion period. 

A procedure has been developed 
at the Lawrence Experiment Station, 
as a result of the work under the 
grant, which affords much greater 
and much more nearly uniform re- 
covery of all the coliform types found 
in water samples than any combi- 
nation of medium and technique pre- 
viously tested. This has resulted from 
critical studies of the behavior of the 
various members of the group and 
particularly of their growth charac- 
teristics on various media. 
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Disadvantages of the One-Step 
Endo Broth Technique 


The original membrane filter tech- 
nique included an enrichment period 
followed by transfer of the filter to 
a selective medium for final incuba- 
tion. Later, many media were pro- 
posed which were reported to pro- 
vide satisfactory results in a simpler 
one-step incubation® * 8%, There is, 
naturally, a preference for the simpler 
technique, but close scrutiny has 
shown the following inherent disad- 
vantages in its use. 


Suppressive Effect 


The bacteria lodged on the sur- 
face of the filter are intimately 
bathed in the relatively high concen- 
tration of fuchsin and sulfite. This 
environment has been found extreme- 
ly detrimental to the weaker coli- 
forms, with actual kills of a large 
part of the species in a short period. 
Laboratory experiments demonstrate 
this effect’. 

To determine the suppressive ef- 
fects of M-Endo broth" on coliform 
bacteria, we used the following lab- 
oratory procedure. Pure culture sus- 
pensions were prepared and a size- 
able number of coliform bacteria 
were inoculated into full strength M- 
Endo broth. The initial coliform den- 
sity ranged from 50 to 100 per ml, 
which is relatively equal to the count 


per unit volume of medium desired 
on a countable membrane filter. For 
control purposes, a similar inoculum 
was added to lauryl tryptose broth.!* 
The initial densities produced by the 
inocula were determined by averaging 
five replicate agar plates, then the 
bacterial suspensions were incubated 
at 35°C and at the end of one, and 
again at the end of two hours, five 
replicate agar plates were planted 
from the two broths. The data from 
20 such investigations are presented 
in Table 1. 

This presentation shows that M- 
Endo broth during the first hours 
of contact affects to a great degree 
the survival and consequently the 
eventual number of various members 
of the coliform group. The magnitude 





Table | 


Growth Studies of Various 
Coliform Members 


Per Cent of Initial Density 


Lauryl Tryptose M-Endo Broth 
After After After After 
| he 2hr | he 2hre 


124.5 240. 105. 216. 
100. 229. 100. 
100. 100. 76.2 
107. 201. 102. 
104. 197. 55. 
115. 225. 107. 
103. 104. 94. 
113. 126. 66.8 
95. 92. 68.3 
101.5 107. 62.8 
106. 106. 77.5 
106. 114. 28.2 
100. 120. 35.2 
98.5 122. 14.1 
106. 128. 65.4 
116. 149. 68.7 
103. 103. 42.6 
93.5 91. 64.5 
104. 130. 57.3 
109. 116. 
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of this effect varies with the species. 
Thus, the response of different type 
waters to M-Endo broth in the one- 
step technique will fluctuate depend- 
ing upon the numbers and types of 
coliform species present in the wa- 
ter. This pattern of response has been 
consistently found in actual practice. 

In the early stages of research, it 
was believed that the most fruitful 
field for this project to investigate 
would be in regard to better cultiva- 
tion of the coliform types able to 
grow on the M-Endo medium but not 
able to form sheen. Carbohydrate 
compounds and bacterial stimulants 
were added to M-Endo broth with- 
out too much success. The carbohy- 
drates were able to assist some weak 
growers to form sheen, but they also 
fostered prolific growth of the rapid 
fermenters with dissolution of the 
sheen. The carbohydrate compounds 
were unable to mask the suppressive 
effect of the fuchsin sulfite environ- 
ment. Successive reductions in the 
concentrations of sulfite and fuchsin 
indicated that the level which was 
non-toxic to these coliform types was 
below the concentrations necessary 
for the production of sheen in a 
liquid system. 

It was gradually realized that in 
great part the failure of many coli- 
form types to reach full development 
with the one-step techniques was not 
that they were prevented from de- 
veloping a sheen, but that the liquid 
Endo environment either greatly de- 
layed normal growth or actually 
killed the organisms. 


Diffusion Effect 

There are at least two conditions 
associated with the liquid phase en- 
vironment of the Endo broth which 
can be expected to be unfavorable to 
coliform growth or identification. 

1. The liquid phase is favorable to 
rapid diffusion of any inhibitory by- 
products of the effects of metabolism 
on the materials in the medium, with 
toxic effects on any individuals of 
the slow growing or susceptible coli- 
form type which were fortunate 
enough to survive the initial shock 
of the fuchsin-sulfite environment. 

2. The ready diffusibility of food 
through the liquid phase encourages 
a practically unlimited growth of the 
more hardy and rapid fermenters to 
the stage where the identifying sheen 
is quickly destroyed by overgrowth 
and at the same time the weaker types 
are unable to compete for food. 


Sheen Development Time 


From the standpoint of laboratory 
management, the optimum growth 
with liquid medium which may come 
in 18 to 20 hours or even less, may 
arrive at an awkward time, and there 
is too often a chance that the short- 
lived peak of sheen formation will 
have passed before the normal lab- 
oratory day begins. 


Media Stability 


In any bacterial laboratory, appar- 
atus and supplies of media should 
always be available at a moment’s 
notice. The liquid M-Endo medium, 
for best results, should be used very 
shortly after preparation. It is there- 
fore not practicable to store the me- 
dium in a condition ready for instant 
use, for any extended period. 

This critical analysis of the dis- 
advantages of the one-step technique, 
in spite of its convenience, accentu- 
ated the need for a new technique. 
This is true from the standpoint of 
best coliform recovery and from the 
point of view of laboratory manage- 
ment. 


Proposed Procedure 
Enrichment 


The inhibiting and/or bactericidal 
influence shown by M-Endo broth 
against weak coliforms in the first 
hours of incubation strongly suggest- 
ed the need of an enrichment or re- 
suscitation period. Such a_ period 
should provide a non-toxic environ- 
ment for the gradual adjustment of 
these weaker organisms. Experiments 
showed the value in providing this 
bridge for bacterial life between the 
environment of the samples and that 
of the M-Endo ingredients. Extensive 
trials on all sorts of samples, from 
sewage to the best tap waters, have 
indicated that two hours, plus or 
minus half an hour, is sufficient to 
provide adequate enrichment for the 
weakest coliforms. This period is not 
stimulatory for the most rapidly 
growing varieties. The time appears 
to be used entirely for acclimation, 
with a minimum of logarithmic 
growth. The same trials showed that 
normal single strength lauryl tryptose 
broth was a very satisfactory medium. 

The two-step method with enrich- 
ment thus appears to present obvious 
advantages in uniform recovery of all 
types of coliforms. The sole disad- 
vantage, the necessity of changing the 
filter from the enrichment to the fi- 
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nal selective medium, is not so pro- 
hibitively time-consuming or labori- 
ous as to preclude adoption; it has 
been minimized by a procedure in 
which both phases, enrichment and 
final growth, are carried on in the 
same petri dish, with only moments 
required for transfer. 


Endo Broth vs Endo Agar 


Many of the disadvantages of En- 
do broth discussed in previous sec- 
tions were associated not so much 
with the chemical or growth character 
of the medium but with its physical 
characteristics as a substrate. The vis- 
cosity of the medium is essentially 
that of water, so that almost unlim- 
ited diffusion is possible. It seemed 
logical that if viscosity were adjusted 
the unfavorable effects of the Endo 
medium on the weaker organisms 
might well be reduced. The addition 
of agar-agar to the basic medium was 
found at once to show these advan- 
tages: 

1. Enrichment, plus an agar sub- 
strate (E & A), almost without 
exception produced a higher de- 
gree of coliform recovery than the 
Endo broth one-step technique. In 
some of the samples, additional 
recovery ran to several hundred 
per cent. A detailed analysis of 
the comparative results is presented 
in a later section of the report. 

2. The sheen produced on col- 
onies grown on the agar medium 
after enrichment was more pro- 
nounced than that on the liquid 
medium and, instead of fading ra- 
pidly, the sheen remained, general- 
ly without change, for many hours 
or even for days after its first ap- 
pearance. 

3. This retention of sheen made 
it possible and advisable to allow 
a full overall 24 hours of incuba- 
tion since the danger of losing the 
characteristic appearance no long- 
er exists. Colonies which develop 
the characteristic sheen well before 
24 hours will retain their appear- 
ance, and the slower forms will 
be given the longer time apparent- 
ly necessary. It is, therefore, pos- 

sible to begin analysis of samples 
almost any time during the work- 
ing day with assurance that sig- 
nificant results will be available. 


Formulation of Endo Agar 


At first, the semi-solid medium 
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was prepared simply by adding agar 
to the M-Endo broth. Subsequent in- 
vestigation showed that considerably 
less fuchsin-sulfate concentration was 
required with the agar substrate than 
was needed with the liquid medium 
to give at least equal sheen ; the rela- 
tive proportions remained unchanged. 
Eventually, it was demonstrated that 
the strength of the M-Endo medium 
could be reduced by 25% and that 
1.5% of agar gave best results. The 
formulation of the medium which has 
been labeled L. E. S. Endo agar MF 
is as follows: 


Bacto-Yeast Extract 
Bacto-Casitone 
Bacto-Thiopeptone 
Bacto-Tryptose 
Bacto-Lactose 
Dipotassium Phosphate 
Monopotassium Phosphate 
Sodium Chloride 
Sodium Desoxycholate 
Sodium Lauryl Sulphate 
Sodium Sulfite 
Bacto-Basic Fuchsin 
Agar 


ur 
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To re-hydrate the medium, sus- 
pend 51 g and 11 ml of ethyl alcohol 
in 1000 ml distilled water and heat 
to an incipient boil; agitation is ad- 
visable, cool to 45°—50°C and dis- 
pense into the smaller half of 60 cm 
glass petri dishes or disposable plastic 
dishes. A four ml portion of the agar 
is sufficient to provide the necessary 
depth of medium in these two type 
vessels. To utilize 100 cm petri dishes, 
8 to 10 ml of the agar will be nec- 
essary. The agar plates should then 
be stored in the refrigerator and can 
be used over a two week period. Pro- 
longed exposure to sunlight will cause 
an intensification of the color. 


Procedure in Detail 


In the larger half of the petri dish, 
an absorbent pad is placed and sat- 
urated with lauryl tryptose broth. 
Approximately 1.7 to 1.8 ml of broth 
will be sufficient. Excess liquid 
should be removed since it is prone 
to produce sloppy end results. 

The prepared membrane filter is 
piaced on the saturated pad with a 
rolling motion to prevent air entrap- 
ment. The inverted petri dish is then 
incubated at 35°C for 2 + ™% hours. 

After the enrichment period, the 
membrane is stripped from the en- 
richment pad and rolled onto the sur- 
face of the Endo agar in the other 
half of the petri dish. The enrichment 
incubation allows the agar mass to 
acquire the temperature of the en- 
richment phase, thus the temperature 
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gradient at the moment of transfer 
is practically eliminated. Incorrect 
placement of the membrane on the 
agar is at once obvious, since patches 
of unstained membrane indicate air 
entrapment between the agar and 
membrane. The membrane must then 
be realigned to achieve total contact. 
Intimate contact is not a necessity for 
the periphery outside the filtering 
area. The used pad may be discarded 
at this time or may be left in the top 
section for humidity purposes. The 
petri dish is again inverted and in- 
cubated at 35°C. After 22 hours 
the sheen colonies are counted, pref- 
erably using a stereomicroscope hav- 
ing a light source above, and approx- 
imately perpendicular to, the plane 
of the membrane. Other colonies may 
be counted, frequently providing val- 
uable information. 


Discussion of Results 


Selectiveness of New E & A Technique 


The marked increase in the num- 
bers of sheen colonies developed by 
this new membrane analysis method 
obviously made it necessary to in- 
quire into the genuineness of these 
additional organisms. Our first prog- 
ress report on this subject* indicated 
that 100% selectiveness might be be- 
yond realization, but that a satisfac- 
tory selective test should guarantee 
a very large proportion of the col- 
onies presenting characteristic growth 
should be coliforms. 


The percentage of verification 
achieved by this new technique in a 
great number of studies compared 
very favorably with the selectiveness 
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Table 2 


Selectiveness Incorporated into 
Proposed New Technique 
Sample M-Endo 

Source Broth Technique Technique 


Ave. % Verifi- Ave. % Verifi- 
Ct/100 cation Ct/ - cation 
ml m 


E&A 








Polluted River 
Polluted River 
Polluted River 
Polluted River 
River Water 

River Water 

River Water 

Pond Water 142 
Pond Water 112 136 
Pond Water 54 124 
Pond Water 50 80 
Pond Water 32 48 
Pond Water 64 96 
Pond Water 120 470 
Pond Water 12 57 


25,200 
30,900 
21,600 
27,000 
4,700 
5,100 
3,600 


43,000 
45,300 
42,800 
32,400 
8,100 
5,400 
5,600 
432 





of the M-Endo broth. In fact, in 
many samples the E & A technique 
showed a higher degree of selectivity. 
A representative number of these 
comparative studies is presented in 
Table 2. 

The marked increase in the num- 
ber of sheen colonies by this new 
method over a wide field of samples 
was not obtained at the expense of 
selectiveness. 


Inclusiveness Incorporated into 
Proposed New Technique 


The data reported in Table 3 show 
the comparative types and numbers 
of coliforms isolated by the liquid 
medium and the E & A method, in 
replicate, from Merrimack River sam- 
ples. It is shown that the recovery 
of E. coli types is not materially 
changed, but the total number of var- 
ious types of Aerobacter grown is 
almost tripled and the numbers of 
intermediates is almost doubled by 
the E & A method. The latter mem- 
bers of the coliform group are spe- 
cifically those which our earlier work 
has shown were most apt to be lost 
in the Endo broth membrane filter 
procedure. This definitely demon- 
strated the increase in inclusiveness 
of the E & A technique as compared 
to the Endo broth technique. 

Further confirmation of the bene- 
ficient effect of the E & A has been 
furnished by comparative inocula- 
tions of about one hundred pure cul- 
tures of Aerobacter and intermedi- 
ates with enormously improved sur- 
vival rates and growth ability being 
associated with the new procedure, 





Comparison of the Standard 
Lactose Broth Method and 
the Proposed E & A Technique 
Drinking Water Analysis 

The standard multitube technique 
for determining the coliform density 
of drinking water has been subjected 
to a great deal of discussion, and a 
fair amount of investigation, since 
the advent of the MF technique. The 
criticisms most often leveled against 
the multitube procedure are: 

time required for a decision on the 
quality of the water’, 

small volume which it is possible 
to test conveniently, 

bias reputedly 
method"*, 
often excessive amount of unre- 
warding laboratory work, and 
possibility of overgrowth of the in- 
dicator coliform organisms by non- 
coliforms in the lactose environ- 
ment. 

Proponents of the membrane filter 
technique stress the comparative ad- 
vantages for the corresponding 
points : 

analysis can be completed within 

24 hours, without verification, 

more water can be conveniently 

examined from a given sample, 

MF is a plate count method and, 

therefore, inherently free of bias 

in theory; in practice its bias 
be none or very small, 
laboratory manipulations are 
minimized since fewer false posi- 
tives are found, and organism is 
fixed on a plane surface allowing 
distinct growth of individual col- 
onies, with a minimum possibil- 
ity of interference. 


Comparison of Standard 
Procedure and Membrane Filter 
Of the routine drinking water 
samples received at the Lawrence Ex- 
periment Station during a two month 
period, 654 were examined in paral- 
lel by the standard lactose broth mul- 
titube procedure and by the new 
E & A technique. The samples came 
from Massachusetts municipal sup- 
plies, from Army and Navy facilities 


inherent in the 
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Fig. 1. COMPARISON OF standard multitube test against M-Endo broth mem- 
brane filter and against E & A membrane filter. 
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Fig. 2. COMPARISON OF standard multitube test against E & A membrane 


filter. 


and from State recreational areas. 

The results are shown in Table 4. 
For each sample, a volume of 100 

ml was taken for examination by MF 





Table 4 
Comparison of Standard Procedure and E & A Membrane Filter 








Total 


Samples 
Number 


with no 
sheen 
colonies 


Samples 

with one 

or more 
sheen 


colonies 


False 


tives 


E & A Membrane Filter + Standard Fermentation Tube 


Samples 
with no 
Positive 
Pre- 
sumptives 


Samples 
with no 
Confirmed 
Positives 


Samples 
with 
Completed 
Positives 


eds 87 


3 : 389 
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and the usual five portions of 10 ml 
each were inoculated into standard 
broth tubes. 

Data indicate that 87% of all the 
samples were found free of coliform 
by the MF technique; all of these 
could be reported as negative one 
day after the receipt of the sample. 
By the fermentation tube technique, 
because of the requirement for 48 
hours incubation, only 59.5% of the 
samples could be reported as nega- 
tive after two days. After another 
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Fig. 3. COMPARISON OF standard multitube test against E & A membrane 


filter. 


48 hours, the time required for re- 
porting a negative result in the con- 
firmed test on presumptive positives, 
another 33.7% of the samples could 
be reported as negative. 


The E & A MF technique showed 


one or more verified’ coliform or- 
ganisms from 84 of the samples, 
while only 45 samples had one or 
more positive completed tubes from 
broth. In four samples, positive re- 
sults were found by the completed 
test on one tube each, and no coli- 
forms were reported from the MF 
test on these samples. There were 43 
samples, from which verified MF 
coliforms were found, in which no 
coliforms were isolated by the stand- 
ard procedure. Some of this disa- 
greement might be attributed to the 
larger volume of sample examined 
by the MF test. 

On the 87 samples from which 
positive MF tests were found, only 
three were shown in which all the 
sheen colonies failed to verify. By 
comparison, of the 3270 total tubes 
inoculated from the samples, 522 pos- 
itive lactose tubes failed to confirm. 
In other words, about 16% of all 
the tubes inoculated were processed 
through the confirmation test with- 
out any positive coliform results. This 
is a rather important picture of the 
excess work which the standard 
method may involve. 

The verification of each sheen col- 
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ony found in drinking water is an es- 
sential part of the E & A technique. 
For this group of samples the work 
involved in verification was rather 
less than half that required for car- 
rying out the confirmed test on broth 
tubes. Of the sheen colonies pro- 
duced by the 87 samples giving any 
positives, 87% were verified, a high 
degree of selectivity. In most of the 
samples, all of the sheen colonies 
were verified, this being particularly 
true when the background of non- 
coliforms was low. With high back- 
ground counts, a somewhat lower 
proportion of verification was found. 

Data assembled in Table 4 definite- 
ly indicate that under the conditions 
of this comparison, the E & A MF 
technique operated a higher recovery 
efficiency than did the Standard 
Lactose Broth test. Even if the ef- 
fect of the larger volume is dis- 
counted, it appears that the E & A 
technique finds larger numbers of 
coliforms than the Standard Proce- 
dure in waters of drinking quality. 
Many observers have, from time to 
time, reported that the Standard Pro- 
cedure recovers only a part of all 
the coliforms present. For example, 
much larger coliform recovery has 
been reported from the droplet meth- 
od. 

It appears that this E & A test, 
which includes only slight alterations 
in medium and technique, may pro- 


duce greater coliform recovery in 
many samples than the standard mul- 
titube procedure, rather than the 
smaller recovery generally reported 
with earlier techniques. The signifi- 
cance of the higher numbers still must 
be determined. 


Additional Information from 
the Membrane Filter 

Although the greatest usefulness 
of the membrane filter technique in 
water bacteriology at present is the 
enumeration of the coliform popula- 
tion, much added information in re- 
gard to other bacterial flora is avail- 
able. Very seldom does an incubated 
filter show any coliform. Non-coli- 
form organisms may be very signifi- 
cant. In swimming pool samples, for 
instance, the total count will furnish 
valuable information as to the sani- 
tation of the pool, even if coliforms 
are few or absent. Certainly in the 
examination of a drinking water, it 
would be highly significant to find 
several hundred organisms resulting 
from the filtration of only perhaps 
100 ml of tap water. Already it has 
been shown that the presence of con- 
siderable numbers of non-coliforms 
may foretell the later presence of 
the indicator organisms. The fermen- 
tation tube gives practically no such 
information, -since gas production is 
the only important indication ob- 
served, and the turbidity which may 
appear after 24 or 48 hours of in- 
cubation gives little information of 
the original bacterial density of the 
sample, nor does it call the attention 
of the bacteriologist to possible ap- 
proaching difficulties. The mem- 
brane filter, on the other hand, gives 
an estimate of the coliforms present, 
and as a bonus, also gives an estimate 
of other bacteria growing under the 
conditions presented. 

This function of the membrane 
filter has not received much com- 
ment, but we believe it may prove 
meaningful in the bacteriological 
analysis of drinking waters. As 
stated above, high non-coliform 
counts may presage later appearance 
of the indicators. And it appears log- 
ical, even if coliforms are not shown, 
that a significant number of non- 
coliforms may indicate a “dirty” wa- 
ter, undesirable from the esthetic 
standpoint, at least, and demanding 
that steps be taken to produce a wa- 
ter free of non-coliforms as well as 
coliforms. 





Polluted Waters 


The results obtained by the E & A 
membrane filter method on waters 
not of drinking water quality are re- 
ported in graphical form in Figures 
1, 2, and 3. 

Figure 1 represents the analyses of 
49 river, pond and lake samples that 
were examined by the E & A, one 
step M-Endo broth and the 5-5-5 
multitube techniques. The ratios of 
the MPN to E & A and the MPN 
to M-Endo broth (one-step) results 
were calculated and arrayed in order 
of magnitude. The two sets of data 
were then plotted on log probability 
paper. The two lines of best fit show 
the difference in response produced 
by the two membrane filter methods. 


MPN 
Of the 49 ratios ( ) caleu- 


MF 

lated from the one-step membrane 
filter method, 39 equal to, or great- 
er than unity, while the MPN/E & A 
array showed that 23 ratios were 
equal to, or greater than unity. This 
comparison shows that the one-step 
membrane filter method using M- 
Endo broth as usual tends to give 
lower results than the MPN proce- 
dure. The E & A membrane filter 
analysis of waters of these types 
gives results practically equal to those 
from the tube method. The median 
ratio, or 50 percentile ratio, for the 
MPN/one step MF is 1.53 while 
the MPN/E & A MF is 0.97. 

Figure 2 represents the analyses 
of 49 raw, settled and biologically 
treated sewage samples by the 5-5-5 
multitube method and by the E & A 
membrane filter method. The ratios 
of MPN to E & A coliform densities 
were calculated, arrayed and plotted 
on log probability paper. The median 
or 50 percentile ratio of the 49 ratios 
is 1.10, with 26 ratios equal to, or 
greater than unity. 


An independent comparison of the 
coliform recovery efficiency of the 
E & A technique and a one-step 
agar method indicated that the en- 
richment phase did not increase ma- 
terially the coliforms recovered from 
sewages and polluted rivers. These 
results confirmed well-known beliefs 
that the nearer the source of pollu- 
tion, the less attenuated are the coli- 
form strains. Therefore, smaller 
numbers of coliforms fail to with- 
stand the inhibitory effects of the 
environment of the various bacterio- 
logical procedures. In this study, this 
appears to be particularly true of the 
inhibitions observed in the fuchsin- 
sulfite atmosphere of the MF test. 

It probably, therefore, will be pos- 
sible to recommend that on examin- 
ations of sewages and highly polluted 
rivers and streams the enrichment 
stage of the E & A membrane tech- 
nique may be omitted without sig- 
nificant effect on the coliform re- 
coveries. It is very probable that con- 
siderable reduction in the non-coli- 
form background will also be found. 

Figure 3 presents the array of 49 
3-3-3 multitube and E & A mem- 
brane filter ratios calculated from 
simultaneous analyses on sea waters. 
The filters were washed with sterile 
buffered water in the same manner 
as that used in drinking waters. It 
was not found necessary to use 
three to five additional washes as 
had been earlier indicated. The 50 
percentile of the array is 0.96, and 
24 of the MPN/MF ratios were 
equal to, or greater than unity, thus 
indicating a very close agreement with 


the tube MPN. 


Summary 


In our paper on the reliability of 
coliform tests*, we stated the mem- 
brane filter appeared to possess the 
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best possibility of a test with greater 
precision than the tube MPN and 
enumeration of all strains of coli- 
form. The results reported in this 
paper indicate that a considerable 
step has been taken toward these 
goals. 
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Chemung River Drainage 
Basin Survey Series Report 
No. 2 


The Water Pollution Control 
Board of the New York State De- 
partment of Health has recently re- 
leased a report on the Chemung 
River Drainage Basin Survey Series. 
The Report is No. 2 in the series. 

The general result of the survey 
was that the main rivers, Tioga, Can- 
isteo, Cohocton and Chemung proper, 


are not grossly polluted, with the 
notable exceptions of a 10 mile 
stretch of the Canisteo River below 
Hornell and a short segment of the 
Cohocton River below the Village of 
Cohocton. 

Lakes and ponds in the basin were 
determined to be comparatively free 
of pollution. 

Pollution in the basin; while gen- 
erally not critical, is restrictive, ac- 
cording to the report, and affects 
primarily the food supply for fish. 


Numerous milk plants present 
problems of potential pollution, but 
the most serious problems in the 
basin involve municipal sewage that 
may also contain industrial wastes 
and a tannery in Pennsylvania lo- 
cated on a tributary of the Tioga 
which can affect New York State 
waters. 

Silting from the runoff of agri- 
cultural lands is also a factor in 
the reduction of food potential in 
the stream, the report states. 
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Instrumentation in 
Water Pollution 
Control 


by ROBERT H. JONES 
Application Engineer 
Beckman Instruments, Inc. 
Fullerton, California 


@ QUALITY WATER in tremendous quantity at reason- 
able cost has long been the goal of those responsible for 
the public water supply. This goal has been met. Con- 
tinuous analytical instrumentation has contributed in 
some measure to this attainment. The first role of an- 
alytical instrumentation in the water industry has been 
in treating processes. Examples are in the use of pH, 
colorimetry, and chlorine analysis instrumentation. 
More recently, the problems of stream pollution have 
become more and more manifest. Industrial use of huge 
amounts of water, along with the need to return this 
water, frequently contaminated with industrial wastes, to 
our rivers and streams have created new challenges for 
water management. Water supplies must be protected 
for the downstream users. Protection of aquatic life and 
the maintenance of natural waters for recreational pur- 
poses are corollary problems. In meeting these prob- 
lems, water management has made use of some of the 
older types of instrumentation in new applications. Some 
examples are pH, conductivity, and oxidation-reduction 
potential. Yet, new instruments must be developed, and 
older instrumentation improved to help water manage- 
ment meet the challenge of stream pollution control. 


What Is a Pollutant? 


The logical question arises, “what is a pollutant?” A 
possible answer is: “A pollutant is a substance not found 
in natural waters which renders the water unsatisfactory 
for use for industrial purposes, or for the propagation 
of aquatic life, or for use for recreational purposes, or for 
use for human consumption without the need for exten- 
sive Or expensive treatment.” 

With thousands of industrial establishments discharg- 
ing thousands of different substances into the nation’s 
streams and rivers, it soon becomes apparent that there 
can be thousands of different stream pollutants. A sec- 
ond question, then, is in order. “What specific contami- 
nants do we want to measure?” Certainly, this is a diffi- 
cult question to answer, and yet an answer is required 
if new instrumentation is to be developed. 

There is presently available certain continuous stream 
analyzers which are useful in certain areas of stream 
pollution control. Here, it might be well to define “con- 
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tinuous analyzer.” Briefly, a continuous analyzer is an 
instrument which quantitatively measures a constituent 
in a process stream instantaneously or repeatedly without 
requiring assistance from operating personnel. Since, 
obviously, no instrument should or could be expected to 
function indefinitely without human assistance, this defi- 
nition should be modified to imply a reasonable or prac- 
tical operating time without human assistance. 


Monitoring Stream Pollution 


With the tentative definitions of a pollutant, and of a 
continuous instrument, can it be said that there is instru- 
mentation available to meet the needs of water manage- 
ment in continuously monitoring stream pollution? A 
few examples indicate this to be, at least in part, the case. 
pH analyzers have long been available for the continuous 
measurement of acidic or basic contaminants. Conductiv- 
ity instruments are of value in the determination of total 
dissolved solids. Oxidation-reduction potential instru- 
ments, while possibly of limited value, are available for 
use where applicable. Specific ion measurement instru- 
ments, such as the chloride ion analyzer, have been used 
by ORSANCO and others to monitor chloride content 
of rivers. Continuous dissolved oxygen analysis -by pol- 
arographic and other methods is presently being used. 

While it is not intended that the above examples be a 
complete listing of available instruments, it is interesting 
to note that those mentioned use, for the most part, rel- 
atively simple electrochemical techniques. In fact, if we 
consider only the polarographic method for dissolved 
oxygen analysis, then it can be noted that all five of the 
examples entail the use of some form of electrode meas- 
urement. We can speculate on whether there is any rea- 
son for this. 


Major Problems in Analyzing Pollution 


What are the major problems in continuous water 
analysis in the stream pollution field? Is there something 
unique here that separates this area from the common 
industrial applications ? 

Basically, the water technologist cannot place his in- 
strument in a relatively cozy environment as can, for 
example, the chemical plant or refinery operator. Nor 
can he maintain a crew of highly skilled instrument 
mechanics ever available to correct any malfunction due 
either to the instrument itself or to some condition of 
the stream. Finally, he may not have a clearly defined 
sample, as in a contained piped stream, but he must make 
his measurement in a large, and not necessarily homo- 
geneous, river or stream. Under these adverse conditions, 
his basic requirement remains—instrumentation which 
will function reliably and accurately for long periods of 
time without human intervention. This recalls the defini- 
tion of a continuous analyzer. 

Thus, there are these three major problem areas. Re- 
stating, they are: the measurement point; the reliability 
of the sensing element; and the difficulty in providing 
routine or adequate maintenance. 

The problem of the measurment point is in reality two- 
fold. First, there is frequently the need to locate the entire 
instrumentation at a point remote from those concerned 





with the information gathered. This, 
of course, means that the instrumenta- 
tion is required to function without 
attention for long periods of time. 
Secondly, there is the problem of 
locating the sensing element. Either 
the sensing element is taken to and 
located in the stream, or a portion 
of the stream is brought to the sens- 
ing element. Neither method is com- 
pletely satisfactory because of the 
possibility of non-representative sam- 
pling. This might be due to stratifica- 
tion or poor mixing. An example is 
in sea water intrusion where differ- 
ent concentrations of salt might be 
observed at various depths. Or, in 
the case of dissolved oxygen, the 
point of interest to a limnologist 
may be in a so-called micro-habitat 
where anything but im situ measure- 
ment would be meaningless. 

Generally speaking, we can con- 
clude that location of the sensing 
element in the stream is the more 
desirable from the sampling stand- 
point. However, such location, be- 
cause of inaccessability or the need 
for long electrode leads or amplifier 
location, only complicates the already 
difficult maintenance problem. 


Any analytical instrument can be 
considered to consist of two basic 
components. These are the sensing 
element, or system where chemical 
or physical changes take place to 
provide a_ significantly measurable 
variable; and the amplifier which 
amplifies the detected signal to pro- 
vide meaningful readout. The am- 
plifier should be considered first. It 
is the least troublesome. Advances 
in electronic design, and the use of 
solid state devices, have made pos- 
sible the development of amplifiers 
capable of long-term, stable, drift- 
free operation with minimum main- 
tenance. Shielding and built-in volt- 
age stabilization minimize difficul- 
ties from _ electrical interference. 
Moreover, the amplifier can be pack- 
aged in a sealed or gasketed housing 


which protects it from an unfavor- 
able environment. 

This is not so with the sensing 
element. It must go directly into the 
stream. There it is subjected to all 
the hazards of an unfavorable en- 
vironment. For example, the glass 
electrode is the only practical means 
for continuous pH measurement. Yet, 
this relatively thin, fragile bulb of 
glass must withstand chemical at- 
tack and erosion from the stream. 
It must withstand abrasion and im- 
pact from suspended solids. It must 
withstand shock from temperature 
and pressure changes. And, all the 
time, it must produce a signal of 
the micro-microampere level while 
measuring a substance which might 
exist in the parts per billion level 
or less. It is asked to do this day 
after day without attention, and with- 
out losing its accuracy or calibra- 
tion. The sensing element of the 
analytical instrument is subjected to 
all the hazards of the stream. Coat- 
ing by silt or solids is only one of 
these hazards, and should this hap- 
pen to a degree that it becomes iso- 
lated from the stream, it cries out 
for human assistance. 

All of which, says instrument 
maintenance, is a must in water an- 
alysis even if complicated by the 
remoteness of the measuring point 
and the reliability of the sensing ele- 
ment. Under the best of conditions, 
instruments will require routine cali- 
bration, standardization, or adjust- 
ment. Under conditions found in 
water pollution analysis, routine 
maintenance may be required, if only 
to keep the sensing element free 
from extraneous coating. 

Generally, frequency of mainte- 
nance will depend on two factors— 
the instrument itself and the condi- 
tions of the stream. Obviously, the 
simpler the instrument the less the 
need for maintenance. Equally ob- 
vious, the more vile the stream in 
terms of those things which attack, 
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or in some way effect the sensing 
element, the more frequent must be 
the inspection and care of the 
analyzer. 


Future of Continuous Instrumentation 


What, then, is the future of con- 
tinuous analytical instrumentation in 
water analysis? The answer is that 
the pressing need for stream pollu- 
tion control will demand that new 
instruments be developed to measure 
contaminants which may yet be un- 
named. So, we must turn back to 
the question, “what is a pollutant?” 
What are the needs of water man- 
agement? What do you want to 
measure? With the answers to these 
questions, the instrument industry 
will be in a better position to de- 
velop new instruments to meet water 
management’s needs. Still, it must 
be realized that vast sums of money 
cannot be spent to develop instru- 
ments for a very limited usage. Where 
the need for special instrumentation 
arises, cooperative effort is required 
on the part of maker and user alike. 

In the realm of both old and new 
instrumentation, a greater understand- 
ing is needed for the problems of 
both the instrument user and the 
instrument maker. The user wants 
an analyzer which once installed 
can be plugged in and essentially 
forgotten. The instrument maker 
would like to provide just such an 
analyzer. Unfortunately, neither is 
likely to realize this goal. While the 
instrument maker is continually striv- 
ing to produce more reliable and 
trouble-free analyzers, the instrument 
user must recognize that in the pres- 
ent state of the art, at least some 
human assistance is required to main- 
tain instrument accuracy and working 
order. Common recognition of these 
mutual problems will lead to better 
utilization of instrumentation, and 
the development of new instrumen- 


tation which will serve the common 
good. 





Rudolfs Research Conference 


Proceedings Available 


Proceedings of the Rudolfs Re- 
search Conference held at Rutgers 
University in June, 1960 on the 
Principles of Colloidal Behavior and 
their Application to Water Sanita- 
tion has been made available by the 
University. 


The concept of the Conference 
was based on the recognition of the 
need for a greater understanding of 
the basic sciences upon which the 
applications and solutions of prob- 
lems in waste and wastewater tech- 
nology depend. 

The Principles of Colloidal Be- 
havior and Their Applications to 
Water Sanitation was selected as the 
specific theme of this Conference be- 


cause of the specialized nature of 
Colloid Chemistry and the impor- 
tance of colloid phenomena in water, 
wastewater and sludge treatment. 

The report containing the proceed- 
ings may be obtained for $2.00 made 
payable to Rutgers University and 
mailed to Miss. B. Crenner, Secre- 
tary, Department of Sanitation, Rut- 
gers University, New Brunswick, 


N. J. 


WATER & SEWAGE Works, June, 1961 





246 


Waste waters now discharge 3,850 ft into Santa Cruz Bay (Calif.) after . . 


Placing a Submerged 


Ocean Outfall 


EDITOR’S NOTE: This article reports briefly on how a 3,850 
ft sewer outfall was laid on the floor of Santa Cruz Bay. The 
steel pipe was was joined, coated and inspected on shore, then 


pulled out to sea by winches. Usually an expensive and difficult 


operation, the actual pulling of the nearly three-quarters of a mile 


of pipe took 32 hours. The cost of the outfall installation was 


about $460,000. 


@ THE FREEDOM SANITATION DIs- 
trict of Santa Cruz County, Calif. 
has just completed a new ocean out- 
fall sewer extending 3,850 ft into 
Santa Cruz Bay. This was the first 
fixed declivity and heaviest outfall 
pipe pulling project of record on the 
Pacific Coast. The submerged out- 
fall will receive primary effluent 
from a new sewage treatment plant 
on the outskirts of Watsonville and 
the industrial wastes from the area. 
The industrial effluent pipe line of 
22 in. diameter and the 42 in. sani- 
tary effluent pipe line run parallel 
three miles to a beach surge cham- 
ber, where they combine to enter the 
new ocean outfall line. 


The ™% in. wall thickness, 39 in. 
diameter steel pipe was hauled to 
the beach in 30 ft. lengths. The out- 
fall piping was welded into 480 ft 
lengths on the beach and each weld 
was inspected using x-ray techniques. 
These lengths were laid parallel to 
the pulling line and each was equipped 
with end bolting flanges. On the pipe 
interior, a 1 in. coating of spun 
mortar was applied to 4 x 4 wire 
mesh. This cured for 7 days. On the 
pipe exterior % in. steel wire was 
wound at 1 in. intervals, covered 
by a 3 x 4 wire mesh, then a % 
in. coating of fiber glass and coal 
tar applied. Over this, a 3 in. Gunite 
mortar coat completed the exterior 


by F. D. LYON, 
Watsonville, Calif. 


protection, giving a total pipe di- 
ameter of 42 inches. 

Tractors pulled the 480 ft lengths 
to the pulling line on triple rubber- 
tired rollers set in cradles which 
were spaced at 24 ft intervals. These 
cradles were designed to support 50 
degrees of the pipe’s lowest periphery. 
Hydraulic jacks were used to place 
the pipe on the cradles and to ob- 
tain proper roller seating. On the 
1 per cent slope, a tractor hold-back 
winch released the pipe lengths 
which traveled on the rollers and 
permitted end flange bolting of fab- 
ricated lengths. The bolted flanges 
received a coal tar application be- 
fore placing a sheet steel recessed 
clamp, which was grouted to refusal. 
The action of the sea water is ex- 
pected to disintegrate the steel clamp, 
leaving the tar and grout to satis- 
factorily seal the bolted flanges. 

At the sea end of the joined pipe, 
a sealed. pulling head was attached 
by cables leading over a pulling buoy 
to a barge 200 yards offshore. The 
barge was equipped with diesel 
motor winches. Because of the heavy 
fog, it was impossible to see the pull- 


GROUTING SLEEVE being fitted on the first section (left) prior to flange bolting (right). The sleeve will then be 
placed to cover the joint and cement grouted. 
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ing barge or the hold-back winch from 
the central pull controlling point, so 
a radio-phone was utilized. The pull- 
ing head end of the pipe was mounted 
and the pipe was centered between 
driven piles on the beach. The final 
100 yards to water was over sand- 
bags. The barge winches made 2 ft 
closely inspected pulls as roller 
assemblies were moved in to insure 
level at low spots and bulldozers 
cleared out intruding sand. Though 
it had been estimated at 48 hours, 
with the thorough preparation and 
co-ordination, the pull was actually 
completed in 32 hours. 

During the entire pulling opera- 
tion, divers continually inspected the 
pipe for rotation, and after the pipe 
was attached to the surge chamber, 
they removed the end pulling head 
and opened the end air valve, drop- 
ping the pipe down 60 feet to the 
ocean floor. Though the pipe weight 
was 856 pounds per foot on shore, 
in the water with the buoying en- 
trained air it weighed only 10 pounds 
per foot. 

To supplement the end outfall 
capacity of the pipe, there are 
twelve staggered 8 in. diffusers 
which can be opened if required. 
With the installation of this new out- 
fall sewer, the two former 16 in., 
1750 ft outfalls will be abandoned. 

The new primary sewage treat- 
ment plant provides for both pre and 
post-chlorination. The sewage flow, 
half sanitary and half industrial 
wastes, will require the outfall to 
handle a combined flow of 6.7 mgd. 
In treating the sanitary wastes, a 
BOD of 6,000 pounds daily will drop 
to 4,500 pounds daily, a decrease of 
25%, with the suspended solids drop- 
ping from 6,000 pounds daily to 
2,700 pounds daily, a decrease of 
55%; in the industrial, BOD will 
decrease 15% from 2,400 pounds 
daily to 2.040 pounds daily; the pri- 
mary consideration, the industrial 


FIRST LENGTH of outfall in place between aligning piles. The pulling head is 


attached ready for the pull. 


FIRST SECTION of the outfall shows diffusers. The pulling buoy is shown at 
the top right with pulling lines extending out to the winching barge located a 
quarter of a mile out in the fog. 


suspended solids, dropping 
from 2,400 pounds daily to 
pounds daily. 

The new sewage treatment plant 
is a joint project of the City of 
Watsonville and the Freedom Sani- 
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tation District of Santa Cruz Coun- 
ty. It is financed by revenue bonds, 
and will probably be assisted by in- 
creased sewer service charges. The 
new outfall was a separate obliga- 
tion of the District. 





Site Conferences 


Continued from page 236 


the papers stacked all in one pile, I 
saw that I ought to have a site 
conference any time the unanswered 
pieces of paper numbered more than 
a couple of score. We could then 
take them one by one. discuss them, 
and draw lots as to who should 
supply the necessary answer. 


I can’t do it today because every- 
one is so frightfully busy. In fact, 
there isn’t anyone around at all. I 
wonder where everyone disappears 
to for so long without saying where 
they are going? Perhaps I should 
hold a site conference about that ? 





Proceedings Available 

Rutgers University has announced 
the availability of Proceedings of the 
Rudolfs Research Conference held 
in 1960 on the subject, “Principles 
of Colloidal Behavior and Their Ap- 
plication to Water Sanitation.” Five 
papers are presented in full in this 
illustrated 143-page book. It can be 
obtained for $2 from the Depart- 
ment of Sanitation, Rutgers Uni- 
versity, New Brunswick, N. J. 
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PROGRESS 


RESEARCKEH 


Culture and Harvest of 
Attached Algae 
grown on domestic sewage 


8 fae. SS 





by 


Part | 


EDITOR’S NOTE: This Research Progress Report will be pre- 
sented in two parts. Discussed here are some considerations in- 
volved in the use of attached algae to improve wastewater plant 
effluents and their possibilities as a food source. Part 2, to be pre- 
sented next month, will describe laboratory studies and pilot 
plant operations. This work has been performed under U.S. 
Public Health Service Research Grant RG-5422. 


@ IN MANY RIVERS, especially the 
intermittent rivers of the Southwest, 
algal cultures grow on the effluents 
from sewage treatment plants, and in 
time of low flow they die, decay, 
and produce taste and odor prob- 
lems. By using the nutrients con- 
tained in the sewage to grow a con- 
trolled algae culture, this stream pol- 
lution problem may be eliminated. 
Conventional sewage treatment does 
not utilize the nitrogen and phosphor- 
us of the sewage; this is a waste 
of useful elements which is unneces- 
sary. These are nutrients which the 
algae can utilize and, in turn, the 
harvested algae may be used for feed 
and/or fertilizer. 

It has been estimated that domestic 
sewage could produce from 1,200 to 
1,400 pounds of protein per day from 
a population of 10,000 persons. Algae 
grows well in domestic sewage which 
has adequate nutrients and which 
flows on a sustained basis. Although 
domestic sewage does carry some in- 
dustrial wastes, the wastes are not 
usually sufficiently toxic to prevent 
algal growths. Consequently, if the 
studies with algae prove successful, 
the results will be improved effluents 
and a new food source. 

In the near future, expanding 
growths of cities will cause the in- 
creased discharges of sewage efflu- 
ents in the proximity of surface wa- 
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ter intakes. As such, particularly in 
the Southwest where the only stream 
flow in dry weather may be treated 
sewage, bacterial, nitrogen and phos- 
phorus removals greater than are 
ordinarily encountered in conventional 
sewage treatment will be mandatory. 
There is evidence that algae under 
controlled conditions will accomplish 
this. 

In the business of water resource 
development as greater BOD remov- 
als are experienced, nutrified efflu- 
ents become pollutants. The extent of 
current knowledge dictates dilution, 
with 90 per cent or greater BOD re- 
moval, of 3 to 4 volumes of stream 
flow per volume of sewage effluent to 
prevent algae trouble. This implies 
the need for 4 volumes of stream 
flow to develop 1 volume of usable 
municipal water. Low flow augmen- 
tation and not water demands may 
become the limiting growth factor in 
the Southwest. 

The advantages of using algae as 
a source of oxygen in conjunction 
with the aerobic bacterial decomposi- 
tion of sewage has been pointed out 
by many investigators. Since oxygen 
is only slightly soluble in water, us- 
ing atmospheric oxygen is a very 
slow and expensive process. The car- 
bon dioxide, ammonia, phosphates and 
many trace elements released by the 
bacteria are necessary for the growth 
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of algae. There is established a type 
of symbiosis when algae and bacteria 
are cultured together in sewage. 

The organic matter produced by 
the algae themselves is greater than 
the organic matter in the sewage. 
Therefore, it is necessary to harvest 
the algae at regular intervals. Be- 
cause algae grown in sewage have 
a high protein content and can be 
used as a source of food, the eco- 
nomics of the process has some at- 
traction which have stimulated re- 
searchers beyond the health aspects 
of the situation. Through a long series 
of investigations, Gotaas? 2 % 4, 5.6. 7, 
8. 8 and his co-workers have quantified 
the process involved and worked out 
many of the engineering problems 
encountered in such a program. Their 
work has been done primarily with 
unicellular, or free-floating, forms of 
algae. One of the major difficulties 
has been finding a practical and eco- 
nomical method of harvesting the 
unicellular forms of algae. Because 
of the gelatinous nature of the cell 
walls of these organisms, ordinary 
filtering processes are far too slow 
and ineffective. Although several 
methods have been tried © ® none up 
to now have proven entirely satis- 
factory. 

Actually, harvesting is the only real 
disadvantage of the free-floating 
process. The algae are easily grown, 
they can be grown in large numbers 
in tanks or basins, and they can be 
fed chemicals and carbon dioxide. 
Processwise, aside from harvesting, 
a sewage treatment process proto- 
type such as activated sludge would 
certainly be feasible, wherein organic 
material is oxidized by free-floating 
slime, settled and the slime returned. 





One obvious approach to harvest- 
ing would be to use attached forms. 
If algae can be grown naturally on 
surfaces, scanning and scraping are 
quite easily accomplished. Sewage is 
also treated by slimes grown on sur- 
faces in such devices as the con- 
tact-aerator and the trickling filter. 
Why could not this serve as a pro- 
totype for a plant to grow and harvest 
attached algae? It was envisioned that 
the principal practical provlem would 
be concerned with the ability to pro- 
vide enough usable surface area, all 
exposed to sunlight. In sewage treat- 
ment sunlight is not necessary; so 
to be feasible attached algae must 
take up the nutrients, not just as 
rapidly, but more rapidiy than bac- 
terial slimes. To point up, for com- 
parative purposes, it must be ascer- 
tained whether the ease of harvesting 
attached algae will offset space re- 
quirements for growth. 


Many other questions present them- 
selves; for example, the adaptability 
of algae to temperature and sunlight 
changes, effects of toxic material, 
actual amount of nitrogen and phos- 
phorus remaining in the effluents, 
types of algae and bacteria, and the 
interrelationship of bacterial and al- 
gal growths. All of these data, of 
course, must be for attached cultures. 


Search For Suitable Algae 


Studies were conducted at the Uni- 
versity of Oklahoma to investigate 
the feasibility of developing an at- 
tached algae on sewage effluent. It 
was hoped the algae would reduce 
the nutrient content of the sewage 
sufficiently to prevent stream pollu- 
tion, especially in dry weather flow 
receiving streams. The study was di- 
vided into three phases: a, investiga- 
tions to determine suitability of at- 
tached algae for cultivation in sew- 
age; B, trial cultivation and harvest- 
ing of algae on bench-scale, or labor- 
atory scale, apparatus; and c, devel- 
opment of pilot-scale algae cultiva- 
tion apparatus. 

The first phases of the current 
study were concerned, of course, 
with the reported work of others 
and with field investigations for 
algae suitable for laboratory culture. 

If one considers the entire number 
of species of algae, the range of 
conditions under which they will grow 
is quite wide. The largest number 
of algae grow in a water habitat. 
Some of these are found in flow- 


ing streams, some in lakes and ponds, 
some in pools and ditches, and other 
in bogs and swamps. Those found 
in flowing streams vary according 
to the speed of the water. For ex- 
ample, those on a waterfall are quite 
different from those found in the 
slower flowing parts of a stream. 
Those found in lakes and ponds may 
be subdivided into two groups: A, 
the attached forms, and B, the free- 
floating or plankton forms. The spe- 
cies found in bogs and swamps vary 
from those that form gelatinous 
masses on submerged plants and 
other objects to those that grow at 
the interface between the water and 
the atmosphere. 

The temperature range under which 
algae will grow, depending on the 
species, is extremely great. Certain 
species reach the optimum growth 
rate only in conditions of full sun- 
light, while others will grow only 
under shady conditions. While there 
is a geometric decrease in intensity 
of illumination with an arithmetic in- 
crease in the depth of water, many 
species show a greater rate of photo- 
synthesis at a certain depth than thev 
do at the surface. There is, of course, 
a qualitative penetration of light in 
water. The greatest amount of ab- 
sorption is at the red end of the spec- 
trum, while the violet end penetrates 
the greatest distance. This results in 
a vertical distribution of attached 
species in deep bodies of water. 

The elements essential for the 
growth of algae are the same as for 
higher plants with minor variations. 
Calcium is not essential for some 
species of algae. Some elements are 
toxic to the algae. Iron is the most 
common one in nature. If the iron 
(Fe.03) content of water gets above 
5 mg per liter, there is a distinct 
toxic effect. Although algae are fre- 
quently found in waters containing 
more iron than this, the toxic effect 
has been neutralized by the buffer 
effect of organic compounds of cal- 
cium salts. Most algae grow well 
when the source of nitrogen is either 
nitrites, nitrates or ammonium com- 
pounds. 

Geigel” found Chlorella can with- 
stand up to 30 ppm of Boron before 
growth was decreased. He also found 
they could survive in solutions con- 
taining up to 140 ppm. 

For any particular species, the limi- 
tations are fairly narrow. Although 
the conditions may change greatly, 
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there always seems to be some spe- 
cies of algae which survive the en- 
vironment of a sewage disposal plant. 
If the conditions under which the 
algae are growing are not changed 
abruptly, the flora will change to the 
new environment. 

With such a great genetic varia- 
tion as far as toleration for the en- 
vironment is concerned, it is not sur- 
prising to find that many species will 
grow under the conditions that pre- 
vail where sewage is discharged. 

Information on attached algae and 
attached algae in sewage was not 
to be found. More than a hundred 
references were covered, forty of 
which were felt to be of sufficient 
general information to be included 
in a bibliography. Ample information 
was available on the nutrient require- 
ments of free-floating species, sew- 
age tolerant species, the limits of 
light intensity, frequency, use of in- 
terruptions, as well as conversion 
efficiency* 11, 12, 18, 14, 15, 16 There 
was data on environmental factors 
associated with sewage such as tem- 
perature, pH, and boron tolerance, 
as well as the nitrogen and phos- 
phorus levels in sewage? ® % 2 17, 
Algae culture techniques using free- 
floating species were also well 
covered®: 7 9, 18, 29 20, 21, 22 

The only real reference to attached 
algae grown in sewage was one by 
Letts in 1913 concerning Prasiola 
crispa**. According to Letts, it grew 
well in a sewage environment using 
tremendous quantities of nitrogen. A 
six-month search for this species 
resulted in finding some in Alaska. 
These algae were not adaptable to 
our environmental criteria. Gloyna in 
his studies did indicate the presence 
of attached forms in lagoons and 
that these appeared to thrive at higher 
organic levels than did the free-float- 
ing**, 

The only approach available as a 
result of this review was to take to 
the field and locate algae in sewage 
environments and then bring them to 
the laboratory for cultivation. Field 
trips were conducted on the rivers 
and streams in Oklahoma and par- 
ticularly in sewage outfalls. Numer- 
ous samples were brought to the 
laboratory. Sewage plants were also 
studied and yielded samples. 

The most profitable source of in- 
formation on free-floating algae and 
sewage use was the sewage lagoon 
or stabilization pond. Oklahoma has 
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many of these operating under a 
variety of conditions; some receiving 
raw sewage, some secondary efflu- 
ents, and some used as_ polishers. 
Ten ponds were selected for study 
and to obtain sewage tolerant species, 
and also to learn about nitrogen, 
phosphorus and bacterial removals. 
Two surveys of several stabiliza- 
tion ponds in the Oklahoma area 


were conducted. One survey was con- 
ducted during the latter part of May, 
1959, and the second was conducted 
during the middle of January, 1960. 
One purpose of the surveys was to 
determine the density of and species 
of algae found during both seasons, 
summer and winter. Another purpose 
was to determine the efficiency of 
these stabilization ponds in removing 


nutrients. 

It was found that the most dense 
algal population was in stabilization 
ponds whose influents were previ- 
ously treated. Raw sewage ponds were 
sparsely populated, relatively speak- 
ing. As might be suspected, the great- 
est removal of nutrients was by ponds 
with the greater algal densities. 


Reference will be published at the end of Part 2. 





Construction (including 
water and sewage works) 


figures for 1960 


For the calendar year 1960, the 
value of new construction put-in- 
place totaled $55.0 billion. This was 
just 2 per cent below the record to- 
tal of $56.2 billion reported for 1959. 
Expenditures for private construc- 
tion at $39.0 billion were also 2 per 
cent below 1959, while public con- 
struction at $16.1 billion was only 1 
per cent less than the $16.3 billion 
reported in 1959. ——____—}> 


John B. Harrington Dies 


John B. Harrington, former Direc- 
tor of the Division of Sanitary En- 
gineering of the West Virginia De- 
partment of Health died March 6, 
at the Veterans Hospital in Beckley ; 
he was 62 years old. 

Mr. Harrington served with the 
West Virginia Health Department 
from 1925 until 1949 when ill health 
made it necessary that he retire. He 
was well known for his work in the 
field of public water supply and was 
particularly successful in improving 
the standards of filter plant operation 
in the State. 


Lower Hudson River Drainage 
Basin Survey Series 
Report No. 8 

A report covering approximately 
100 tributaries that drain to the 
Hudson River has been released re- 
cently by the Water Pollution Con- 
trol Board of the New York State 
Department of Health. 

The report is the eighth in a series 
of surveys. 

The results of a stream sampling 
and data obtained from 
other sources were utilized in order 
to describe water quality and to de- 
termine the effect of po llution 
sources on water quality. 


program 
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Table |.—Value of New Construction Put in Place in the United States 
(Includes Alaska and 


Type of Construction 


1960 
Nov.* 


Dec. 


Total new construction 


Private construction 
Residential buildings 
(nonfarm) 
Non-residential bu 
Industrial 
Commercia 
Other nonresidential 
buildings 250 
Farm construction 89 100 
Public utilities 426 463 
All other private 23 27 


1214 1376 
Residential buildings 58 59 
Non-residential! buildings 386 404 
Military facilities 113-125 
Highways 402 487 
Sewer and water systems 11350 «49 
Public service enterprises 43 55 
Conservation and development 79 106 
All other public 20 21 


3149 3398 


1739 
872 
265 
357 


1885 
923 
263 
382 


Idings 


278 


Public construction 


" Change of less than half of one per cent. 
* Revised 


“Value (in millions of dollars) ‘ 


4363 4774 5063 


Heweii) 


Per cent change 
Annual Totals Dec. 1960 from— 
Oct.* Dec.* 1960 1959* Nov. Doe. 1969 
1959 1960 1959 from 
1959 
wt 
— 2 


4410 
3247 


55017 
38956 


56206 


3484 39949 
1949 
912 
256 
372 


1901 
805 
216 
340 


22067 
10008 
286! 
4064 


24469 
8859 
2106 
3930 


—10 
+13 
+36 
a 


nN 
ww 


284 
106 104 
490 415 
27 22 


1579 1163 


60 60 
443 326 
135 «110 
604 418 
128 «115 
66 37 
121 84 
22 13 


249 3083 
1286 
5312 


283 


1606! 
715 
4743 
1324 
5685 
1488 
651 
1230 
225 


2823 
1362 
5052 

207 


16257 
962 
4514 
1488 
5916 
1467 
55) 
1130 
229 
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Table 2.—Value of New Construction Put in Place in the United States, 
Seasonally Adjusted Annual Rate in Current Dollars and in 1947-49 Dollars 


__(Includes Alaska and Hawaii) _ 


Seasonally adjusted annual rate (millions of dollars) 


Current dollars 
Type of construction 1960 


Dec. 


54835 
38884 
21978 
(012k 
2982 
4214 


Total new construction 
Private construction 
Residential buildings (nonfarm) 
Non-residential buildings 
Industria 
Commercial 
Other nonresidentia 
buildings 
Farm construction 
Public utilities 
All other private 


2925 
1184 
5320 

281 


15951 


682 
5031 
1468 
5287 
1489 

664 
1034 

296 


Public construction 
Residential buildings 
Non-residential buildings 
Military ta 
Highway 
Sewer and water systems 
Public service enterprises 
Conservation and development 
All other public 


* Revised 


tie 


Nov.* 


1947-49 dollars 
1960 


Dec. Nov.* 


Per cent 

1959 change, 
Dec.* December 
1960 from 
December 

1959 in 
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Grand Avenue Station, Downers Grove, Iil., 
Consoer Townsend & Associates, Engineers 


NUISANCE-FREE AND 
TROUBLE-FREE SEWAGE PUMPING 


FLUSH KLEEN Clog-Proof Sewage Pumps are trouble- 
free, nuisance-free units which meet today’s require- 
ments. They are designed to handle high solids loadings 
of wet strength paper products and ground garbage 
without clogging or interruption . . . and operate with 
smaller pumps and motors. Solids never reach the im- 


peller! 
~ 


TWO MAJOR DESIGN 
IMPROVEMENTS NOW AVAILABLE 


@ New FLO-THRU STRAINER 
OVER 13,000 FLUSH Permits greater solids loadings 
KLEEN INSTALLATIONS 
@ New BY-PASS FITTINGS 
FLUSH KLEEN OFFERS THESE ADVANTAGES Allows greater inflow capacity 
e Low Original Costs @ Smaller Motors 


Permits pump selection based 
e Pumps Handle Clear Liquid Only e Smaller Pumps 


only on discharge capacity 


SOLIDS NEVER REACH THE IMPELLERI 


Putting ideas to Work 
FOOD MACHINERY AND CHEMICAL CORPORATION 
HYDRODYNAMICS DIVISION 


CHICAGO PUMP 


©1961 CP-FMC veces £22|] DIVERSEY PARKWAY ¢« CHICAGO 14, ILLINOIS 
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How to control it economically Z 


with this simple, modern 
“box on a pipe. 


This is the Modulair Type “P” rate-of-flow controller, for 
your filter effluent piping. 

You install it almost as easily as a piece of pipe, and its 
design is so utterly simple that you have almost no main- 
tenance cost. 





Note how Modulair ‘*P’’ flow controller requires very little space in filter effluent line. 


In fact, the minute you put this venturi-actuated, fully 
pneumatic controller to work, you get these new savings: 
No valve operator 
No water supply 
No hydraulic valves 
No drive gears and linkage 
No “spaghetti” of complicated piping 
. No pilot valve or valve shaft 
. No leaky packing gland 
No floor ian 
. Almost no maintenance 

You save space, too, because the “P” controller has the 
shortest laying length of any, in addition to being entirely 
preassembled, with all working parts enclosed. 

Send for our Bulletin 951, for details on space and cost 
savings of the “P” controller. Compare them with your 
present method of flow control. No obligation. 


SIMPLEX merece ‘co. 
LANCASTER, PENNSYLVANIA 


a division of 


& PFAUDLER PERMUTIT INC. 
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June 4-9—Detroit, Mich. (Cobo Hall) A.W.W.A. An- 
NUAL CONFERENCE. Secy., R. J. Faust, 2 Park Ave., 
New York, N. Y. 


June 5-7—Tuscaloosa, Alabama ( University of Alabama) 
ALABAMA WaTER & Sewace Assn. Secy., E. J. Fin- 
nell, Jr., Univ. of Alabama, University, Ala. 


June 5-7—Pullman, Wash. (Washington State Univers- 
ity) 7th Sewace Works ScHOOL. 


June 6-8—Morgantown, West Virginia (West Va. Uni- 
versity School of Mines) StxtTH ANNUAL APPALACH- 
IAN UNDERGROUND CorROSION SHORT Course. Write: 
Mr. John H. Alm, Dearborn Chemical Co., 2 Gateway 
Center, Pittsburgh 22, Pa. 


June 7-8—Harwichport, Mass. (Snow Inn) New En- 
GLAND WATER POLLUTION CONTROL ASSOCIATION. 


June 7-9— Springfield, Ill. (Leland Hotel) Centrav 
States Sewace & INpustRIAL Wastes Assn. Secy., 
Scott E. Linsley, 2400 Childs Rd., St. Paul 6, Minn. 


June 7-9—Okoboji, Iowa (The New Inn) Iowa SEwaceE 
& INpusTRIAL Wastes Assn. Secy., L. F. Skorezeski, 
207 S. 15th Ave., Marshalltown, Iowa. 


June 11-15—New York, N. Y. (Hotel Commodore) 
54th ANNUAL MEETING AIR POLLUTION CONTROL 
ASSOCIATION. 


June 14-16—Cleveland, Ohio (Statler-Hilton Hotel) 
35th Annual Meeting On10 Water PoLiuTion Con- 
TROL CONFERENCE. Write: Mr. E. B. Ransom, Secy., 
101 North High St., Columbus. 


June 15—Portsmouth, N. H. (Wentworth-by-the-Sea) 
New ENGLAND WATER WorkKs ASSOCIATION. 


June 19-21—New Brunswick, N. J. (Rutgers Univers- 
ity) Short Course: Analysis of Water and Sewage, 
Contact Dean, College of Engineering, Rutgers, The 
State University, New Brunswick, N. J. 


June 19-21—New Brunswick, N. J. (Rutgers University 
Department of Sanitation) Rudolfs Research Confer- 
ence: “Public Health Hazards of Microbial Pollution 
of Water.” Write: Dr. H. Heukelekian, Chairman, 
Dept. of Sanitation, Rutgers University, New Bruns- 
wick. 





June 19-23—New York, N. Y. (Manhattan College) 
Sixth Course on Bio-Oxidation of Organic Wastes 
Theory and Design. Write: W. W. Eckenfelder, Civil 
Engineering Dept., Manhattan College, New York 71, 
| fe sf 


June 19-30—Cincinnati, Ohio (Robert A. Taft Sanitary 
Engineering Center) Training course: “Aquatic 
Biology for Engineers.” Write: Chief, Training Pro- 
gram, Robert A. Taft Engineering Center, 4676 
Columbia Parkway, Cincinnati 26, or to PHS Region- 
al Office. 


June 20-22—Wernerville, Pa. (Galen Hall Hotel) Pa. 
Section A.W.W.A. Secy., L. S. Morgan, 413 Nation- 
al Bldg., Greensburg. 


June 20-23—Brighton, England. Annual Conference— 
The Institute of Sewage Purification. 


June 27—Wayne, N. J. (North Jersey Country Club) 
N. J. Section A.W.W.A Secy., A. F. Pleibel, R. D. 
Wood Co., 683 Prospect St., Maplewood. 


July 16-21—New Brunswick, N. J. (Rutgers, The State 
University) Summer Training Institute sponsored by 
the U. S. Public Health Service. Courses will include 
air pollution, radiological health, water quality man- 
agement. Write: Sylvan C. Martin, Regional Engineer, 
U.S. Public Health Service, 42 Broadway, New York 
City 4. 


July 24-28—Cincinnati, Ohio (Robert A. Taft Sanitary 
Engineering Center). Short Course: Recent Develop- 
ments in Water Bacteriology. Write: Chief, Training 
Program, Robert A. Taft Sanitary Engineering Cen- 
ter, 4676 Columbia Parkway, Cincinnati 26, or to PHS 
Regional Office Director. 


Aug. 7-9—University Park, Pa. PA. Water Works 
Operator's Assn. Secy., Harry A. DeWire, 29 
Chestnut St., Lewistown, Pa. 


Aug. 9-11—State College, Pa. (Pa. State University) 
Pa. Sewace & InpustriaAL Wastes Assn. Secy., 
J. R. Harvey, c/o Pa. Dept. of Health, 996 S. Main 
St., Meadville, Pa. 


Aug. 20-25—Blacksburg, Virginia ( Virginia Polytechnic 
Institute) Annual short school for water works, sew- 
erage and industrial wastes personnel. Write: Prof. 
W. A. Parsons, Sanitary Engineering, Holden Hall, 
Virginia Polytechnic Institute, Blacksburg, Va. 


Sept. 3-8—Chicago, Ill. AMERICAN CHEMICAL SOCIETY, 
Div. of Water and Waste Chemistry. 

Sept. 11-13—Louisville, Kentucky (Brown Hotel) Ken- 
TUCKY-TENNESSEE SecTION A.W.W.A. Secy., Harold 
F. Mount, Preston Street Road Water Dist. No. 1, 
5400 Preston Highway, Louisville, Ky. 


Sept. 12-Oct. 5—New Brunswick, N. J. (Rutgers Uni- 
versity) Short Course: Water Works and Filter Plant 
Operation. Contact Dean, College of Engineering, 
Rutgers, the State University, New Brunswick, N. J. 

Sept. 13-15—Saranac Lake, N. Y. (Saranac Inn) N.Y. 
Section A.W.W.A. Secy., Kimball Blanchard, Nep- 
tune Meter Co., 2222 Jackson Ave., Long Island City 
1 


Sept. 13-15—St Paul, Minn. (Hotel Lowry) Nortu 
CENTRAL Section A.W.W.A. Secy., Carl A. Flack, 
Water Dept., 216 City Hall, St. Paul 2, Minn. 


Sept. 17-21—Poland Spring, Maine. Annual Convention 
New ENGLAND WATER Works ASSOCIATION. 
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SPEED SENSITIVE SWITCHES 


All GH series of cable driven governors and 
switches are available in this GH-E series. This 
housing meets the specifications for class 1 group 
D, Explosion Proof Equipment. For further infor- 
mation, write for Bulletin 504-A. 


SYNCHRO-START PRODUCTS, INC. 


Sissi N. 


RIDGEWAY AVE. SKOKIE, 


ILLINOIS 





No other filtering medium 
compares with 


ANTHRAFILT | 


Trade Mark Reg. U. S. Pat. Off. 





Anthrafilt stands alone as 
the one Filtering Medium that 
is best for all types of filters. 


Years of efficient and economical use in every type of 
filter plant has made ANTHRAFILT the standard of 
excellence in the filtering medium field. 


ANTHRAFILT 


offers important advantages over sand and quartz 
DOUBLES length of Filter runs @ REQUIRES only half as 


much wash water. @ KEEPS Filters in service over longer 
periods. @ INCREASES Filter output with better quality 
effluent. @ GIVES better support to synthetic resins. 
@ PROVIDES better removal of fibrous materials, bacteria. 
micro-organic matter, taste, odor, etc. @ IDEAL for in- 
dustrial acid and alkaline solutions. @ EFFECTIVE filtration 
from entire bed. @ LESS coating, caking or balling with 
mud, lime, iron, or manganese. 


IDEAL FOR USE IN EVERY TYPE OF FILTER 


Write for further information, 
test samples and quotations to: 


PALMER FILTER EQUIPMENT CO. 
P. O. Box 1696 — 822 E. Sth St., Erie, Pa. 
Representing: 


ANTHRACITE EQUIPMENT CORP. 
Anthracite Institute Bidg., Wilkes-Barre, Pa. 
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News of Suppliers 





New York Air Brake Co. 
Negotiates to Purchase 
B-I-F Industries 

Earl H. Bradley, President of 
}-I-F Industries, Inc., has announced 
that his company and The New York 
Air Brake Company have been nego- 
tiating an agreement under 
New York Air Brake would purchase 
the assets and business of B-I-F. An 
agreement in principle has been ap- 
proved by the Boards of Directors of 
both companies. Negotiations leading 
to a definite contract are co.atinuing. 
\When that contract has been agreed 
upon, the proposed transaction will 
be submitted to the stockholders at a 
special meeting called for the pur- 
pose. The notice of the meeting will 
be accompanied by a full e<planatio. 
of the proposed action. It is expected 
that this meeting will be held during 
late May or early June. 

If this plan is approved, the opera- 
tion now conducted by B-I-F In- 
dustries, Inc. will be continued by the 
B-I-F Industries Division of The 
New York Air Brake Company. It 
will operate with the same manage- 
ment, the same employees, and in 
substantially the manner as 
B-I-F Industries, 
manufacturing = in 


which 


same 
Inc. 
Providence and 
selling through the same field offices 
representatives in the United 
States and in foreign countries. 


does now, 


and 


Dorr-Oliver Reports 
Progress In 1960 

The reduction in operating cost 
and the completion of important re- 
search and development projects now 
beginning to affect earnings was at- 
tributed to the improvement and in- 
crease of incoming business, accord- 
ing to L. R. Boling, President, Dorr- 
Oliver Incorporated. 

Boling said this in the recently 
released Dorr-Oliver Incorporated 
1960 Annual Report. The report told 
of a 29 per cent increase in incom- 
ing business. 

“The increase in incoming business 
to slightly over $54 million from 
less than $42 million in 1959, occur- 
ring in the face of a generally down- 
ward movement in the economies of 
both the United States and Canada, 
particularly significant,” 


was 3oling 


aid 
Said, 
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He also noted that earnings of 
6lc.per share were a substantial im- 
provement over the 2c 


earned in 1959. 


per share 


Kemmer Joins American 
Well Works 

The appointment of Adam J. 
Kemmer as Vice-President in charge 
of research and new product design 


is announced by S. A. Karlin, Presi- 
dent of the American Well Works, 
Aurora, Illinois, engineers and man- 
ufacturers of pumping, mixing, 
waste and water treatment equip- 
ment. 

Mr. comes to his 
years of 


Kemmer 
position with experience 
with American Telephone, Allied 
Chemical, and as design and division 
manager of Dorr-Oliver’s sanitary 
and industrial departments. 


new 





Darling Valve Enlarges 
Foundry 


A newly equipped bronze foundry 
having a melting capacity of 12,000 
pounds per day has recently been 
put into operation by Darling Valve 
& Manufacturing Company, Wil- 
liamsport, Pa. The modernized foun- 
dry almost doubles the daily capacity 
of the old foundry. 


Thomas C. Jester, Chief Engineer 
of Darling, states that the latest 
equipment provides better quality 
material; closer control of analysis 


is possible. There is less dross and 
impurities, cleaner pouring, and clean- 
er metal produced. With closer tem- 
perature control, the metal is poured 
as soon as the charge reaches pour- 
ing temperature. This avoids over- 
heating and gas pick-up. Greater 
density in the metal structure results 
in an increase of approximately 10% 
in strength. A new sand-handling 
system also has been installed. A 
bucket elevator with aerator and a 
conveyor belt distribution system 
services five hoppers. One hopper 
feeds a flask filler; the other four 


use your present equipment and 


low-cost Carox Pot 


iss 


um PF 


Oxidize away those two difficult water problems: tastes and odors; stain- 
causing iron and manganese. With Carox Potassium Permanganate and your 
existing equipment, you can readily supply quality water. Carox water 
treatment usually costs far less than other prevalent techniques for eliminating 


these problems. 


Potassium Permanganate can be used effectively in large or small water 
treatment systems. By oxidation and adsorption it removes musty, earthy, 
woody, moldy, swampy, grassy, and fishy tastes and odors; destroys 
phenols, chlorophenols, acrylates, hydrogen sulphide, mercaptans, 
organic herbicides, fungicides, and insecticides. It rapidly oxidizes 
soluble iron and manganese which are then removed by filtration 


and/or sedimentation. 


Carox is easy to handle, non-corrosive, and requires minimum 
storage space. It is an effective biocide and provides a 
coagulant-aid, minimizing quantity requirements on other 


chemicals. 


If you'd like further information about using CAROXx 
for quality water, write Carus Chemical Com- 
pany, Inc., 1377 Eighth Street, LaSalle, 
Illinois, or phone CA 3-1500. 


*TRADE MARK 


CHEMICAL COMPANY, INC. 
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hoppers service molding machines. 
Increased and improved production 
has resulted from this operation. 

Darling’s modernized foundry can 
handle up to 1000-pound castings. 
It is now producing valve parts such 
as seat rings, stems, bodies, sleeve 
bearings, disc rings, solid discs, wed- 
ging mechanisms, yoke and clamp 
Parts produced for Darling 
hydrants include nozzles, operating 
nuts, and drain rings. 


nuts. 


Link-Belt Has Unusual 
Exhibit at AWWA 
Convention 


Link-Belt’s participation at the 
forthcoming American Water Works 
Association convention at Cobbo Hall, 
Detroit, will be highlighted by a pac- 
torial display of the company’s equip- 
ment as it is applied in the largest 
water filtration plant in the world. 
This giant installation, Chicago’s 
Central District Filtration Plant, will 
have a daily flow of 960 million gal- 
lons and will serve both the Central 
and North water dictricts of Chicago. 

In addition the company’s exhibit 
area will contain transparencies that 
show Link-Belt circuline and straight- 
line sludge collectors used in water 
clarification ; vertical and horizontal 
mixers for flocculation; flash 
disc and drum screens ; trav- 
water screens; and chemical 
feeding and handling equipment. 


slow 
mixers : 
eling 


Badger Meter 
Subsidiaries Merge 
Consolidation of Precision Prod- 
ucts, Inc., a Tulsa subsidiary of Bad- 
ger Meter Manufacturing Co., Brown 
Deer, Wis., with Counter and Con- 
trol Corporation, Milwaukee, another 
company subsidiary, has been announ- 
ced by J. O. Wright, President of 
Badger Meter Manufacturing Co. 
Effective April 17, the combined 
organization will be named Precision 
Products & Controls, Inc., and will 
be housed in new facilities located 
at 6116 East 15th Street, Tulsa. 
Precision Products is a designer 
and manufacturer of mechanical tim- 
ing devices, time switches, instru- 
ments, components and small precision 
parts. These parts include automatic 
screw machine products, precision 
gears and precision stampings. 
Counter and Control markets auto- 
matic recycling circuit controls for 
industrial machinery and processes. 
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em 


@ Did your department get one of 
the booklets Ford Motor company 
distributed? It’s entitled, “The Big 
Plus—Seat Belts”. Ford has sent out 
over 4,000 of these booklets on spe- 
cific requests from governmental and 
business fleet operators. This book- 
let advises fleets how seat belts can 
offer a real advantage to the user 
and to the firm that installs them 
on its vehicles. 


City and state groups have taken 
to the benefits of using seat belts 
quicker than most businesses. Have 
you started using seat belts yet on 
your water and sewage maintenance 
trucks? 


Corroded, frayed or partially 
broken battery, starter and genera- 
tor cables can be a good indication 
that the interior metal strands have 
become brittle, and that the entire 
cable is apt to break. Cables in this 
condition should be replaced on all 
of your department’s rigs. This con- 
dition breeds high resistance in the 
circuits which can result in eventual 
starting failure if not corrected. 


Crawler treads are easier to ad- 
just if you dab a little thread oil 
on the adjusting screws every month. 
This keeps the screws free moving 
and corrosion proof. A squirt from 
a can of rust proofing will do the 
same job. 


Studebaker will bring out a new 
diesel equipped truck this fall. Pro- 
duction is set for June at South 
Bend. The Studebaker truck will be 
in the 23,000 GVW class with a 
Detroit Diesel 4-53 four-cylinder en- 
gine. The pair have been in test since 
1958 Studebaker says. Many of these 
same engines have been used as re- 
powering engines in many types of 
applications. The Diesel engine is 
well known for its fuel economy, 
long life and less costly maintenance 
and repair. 
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Rolling 


Have you tried crosscutting on 
your truck tires? Crosscutting is 
simply a series of small slashes or 
cuts across the tire tread. 

But these slashes give a tire hun- 
dreds of running inches of tiny 
squeegee like edges that increase the 
tire’s gripping contact with the road. 
When the brakes are applied, these 
squeegee edges take on a saw-toothed 
pattern and grab any road available. 

Why don’t tire makers crosscut 
tires? First, not all truck tires need 
it. Second it costs money, and that 
would mean higher original tire 
costs, which all makers try to avoid. 


Crosscutting is done on a finished 
tire, new or used, on a special ma- 
chine. One type knifes down 5/16th 
inch at 15 degrees off perpendicular 
to the thread, and uses from four 
to eight cuts per running inch. 


Crosscutting is especially good in 
mountain country where you have 
steep grades, ice and snow, and roads 
with high crowns, poorly banked 
curves or rain-slick macadam. 


A freight outfit in Portland, Ore- 
gon made a test. The route was a 
7-mile grade of 10 to 14 per cent. 
It was snowing and two to five 
inches of wet snow covered ice on 
the last mile. Two rigs were used, 
identical in size, type and weight ex- 
cept that one had crosscut tires and 
the other new tires. The truck with 
new tread tires tried first. After 200 
yards in rear drive only it lost trac- 
tion, Then front drive was added 
and it got to 6% miles before it lost 
traction. The truck with crosscut 
tires went up the grade smoothly 
the first try using only rear drive. 

Tire wear is also reported up, be- 
cause the cuts permit greater road 
contact, more even flexing and less 
sidewall strain. Most tire specialists 
in larger towns can handle cross- 
cutting for you. Ask your tire sup- 
plier about crosscutting. 


by 


C. G. Cunningham 


Have you considered Liquid Pe- 
troleum (LP) gas for your truck 
fleet? Whether you drive over the 
road, door to door or off road, you 
should look into the possibilities of 
LP gas conversion. 

A case history: A ready-mix op- 
erator in Norfolk has converted its 
200 gasoline truck mixer fleet to LP 
gas. They say they save $450 a year 
per truck. Remember each of these 
trucks has two engines one for mo- 
tive power and one 60 hp engine 
to run the mixer. 

Detailed cost records show these 
results: Fuel consumption remains 
the same. But fuel costs have dropped 
40 per cent. Oil consumption has 
dropped by 90%. Oil filters last 
ten times as long. Spark plugs and 
points last three times longer. And 
engine life increases at least 20 to 
30 per cent. 

Here’s how the savings figures 
were tallied: Lube oil went from 
60 gallons to 6 a year with oil good 
for more than 10,000 miles before 
change. That saved $41 a truck a 
year. Oil filter changes dropped from 
15 to 2 a year, a savings of $38 
a year a truck. The two engines 
used 36 plugs a year before, now 
use 12 plugs a year. A savings of 
$12.50 a truck a year. 

The big savings is fuel, where 
they now save $360 a truck a year 
because of the less expensive LP 
gas fuel. 

This isn’t the end of savings. The 
maintenance crew for 200 trucks was 
cut by four men. This lopped $18,- 
000 off the payroll. 

Added savings came on engine life 
extension, and even some trucks that 
were used for one or two years longer 
than normal. The conversions cost 
this company about $475 for each 
truck. Current savings amortizes this 
expense over the first year. Could 
an LP gas conversion offer savings 
to your truck fleet ? 
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Cross tion drawing to show i- imi j j i 
a of anaes alee cola eae Eliminating the need of adapters when installing a 


the Gad of valve. valve in a concrete pressure pipe line saves both the 
purchase price and the installation expense of adapters. For a large size 
valve this often amounts to hundreds of dollars. That is why water works 
management, engineers and municipal officials are welcoming the 
advent of a valve with special hubs for use with concrete pipe. This 
valve employs an O-ring gasket to connect the valve hub directly to the 
spigot end of the concrete pipe. It was developed and now is manu- 
factured by M&H Valve and Fittings Company. 

This new valve for concrete pipe meets AWWA standards in every 
respect and is furnished in sizes 12” through 42”. The valve gaskets 
are the same as the gaskets used for concrete pipe joints. For additional 
information, write for illustrated descriptive Circular No. 26. 
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AND FITTINGS COMPANY 


ANNISTON, ALABAMA 
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Municipal Vehicles 


601 

Improvements to its line of gasoline and electric-pow- 
ered utility vehicles have been announced by this manu- 
facturer. The 1962 line features a greater range of pow- 


er and more ver- 

satility through 

the modification 

of existing, and 

the addition of 

new, body styles. 

Municipal 

service is one of 

the many appli- 

cations for the 

gasoline - pow- 

ered vehicles: 

parking meter 

patroling, street cleaning, insect control spraying, park 

maintenance, garbage collection, building inspection, gas 

and water meter reading, etc. Available with 9 or 18-hp 

Super Husky die-cast aluminum engine——Cushman Mo- 
tors, subsidiary of Outboard Marine Corp. 


Also Available— 

Free literature describing the latest products 
and services offered the water and sewage 
works industry. 

Information begins on page 101A. 


Compact Gas Chlorinator 
602 
A compact chlorinator that feeds up to 50 lbs per 24 
hours in three ranges and which is applicable for small 
water and sewage treatment installations is offered. 
The vacuum 
operated solu- 
tion feed, gas 
chlorinator uses 
a positive spring 
opposed dia 
phragm regu- 
lator. Flow ad 
justment is man- 
ual with a sin 
gle rate valve. 
The chlorinator 
mounts directly on the chlorine cylinder valve—Capital 
Controls Co., Inc. 
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Variable Area Flow Meter 


An _ improved 
version of its 
variable area 
flow meter for 
fluid metering, 
identified under 
the trademark of 
“*Verea-Meter”, 
has been an- 
nounced by this 
manufacturer. It 
is available in 
glass-tube and 
metal-tube mod- 
els. 

Glass-tube ca- 
pacities with 
standard floats 
are 0.25 to 310 
gpm of water, or 
1.1 to 1300 scfm 
of air, against up 
to 350 psig and 
400°F. Tube 
diameters from 
¥% to 3 in., with 
scale lengths of 5 
and 10 in.—Wallace & Tiernan, Inc. 


Steel Sidewalk Doors 


604 

A trend toward location of water and sewage system 
vaults and access entries under sidewalks and walkways 
keeps gaining favor, in view of the many inconveniences 
associated with 
the street and 
manhole covered 
access to under- 
ground installa- 
tions. 

The steel 
doors offered by 
this manufac- 
turer are espe- 
cially adaptable 
for underground 
pumping  sta- 
tions, valve operating areas and the like. The spring 
assisted doors can be opened easily by one man. Door 
tops and chains serve as pedestrain protection.—The 
3ileo Co. 
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Solve peak-load and standby problems! F-M’s exclusive O-P Diesel Generating 
Units provide full power in 15 short seconds . . . from a cold start! They need no 
spinning reserve. Use no power till you use them! The reason? Our exclusive O-P 
(Opposed-Piston) design. Two pistons in one cylinder function from a single com- 
bustion. This minimizes vibration . . . produces fine balance, smooth power to peak 
the generator—in just 15 seconds! F-M Opposed-Piston Diesel Generating Units 
are available with automatic or manual controls. Produce up to 2500 kw per 
unit. They may be linked in multiple units for peaking, standby duty... or dead 
load pickup! You can’t buy better—or more economically. 

For full details or custom specifications, write today to: Mr. S. K. Howard; 
Diesel Division; Fairbanks, Morse & Co.; Beloit, Wisconsin. 


FAIRBANKS MORSE 


A MAJOR INDUSTRIAL COMPONENT OF 


FAIRBANKS WHITNEY 
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Another Important FIRST 
“By “VERTI-LINE” PUMPS... 


HIGH-TEST “MOLY” IRON 
NOW "STANDARD" INALL 


Verli-Line Pumps 


Again Layne & Bowler sets new stand- 
ards of quality construction for the 
pump industry ...longer-life Molybde- 
num-Iron is now “standard” construc- 
tion — at no extra cost —in ALL “Verti- 
Line” pump cases and other cast iron 
parts! 


**Moly” iron has a more uniform 
grain structure, is far more corrosion- 
resistant than is the gray iron normally 
used in pump construction. Therefore, 
you get longer operating life, lower 
maintenance costs, when you specify 
Layne & Bowler “Verti-Line” Pumps! 


Ce ee et ee eee 


: COMPARE! 


> These Photomicrographs, both made at 
exactly the same enlargement (100x), show 
. the structure of gray iron (left) vs. “Moly” 
iron (right). Note the long “stringers” of soft 
graphite characteristic of gray iron— 
Stringers that weaken the metal and lead to 
early breakdown of the iron matrix. Note 
(right) how “Moly” iron is far more homo- 
geneous, with uniform distribution of the 


> These “Fractures” (views across fractured 
surfaces) clearly show the much coarser 
grain of gray iron (left) vs. the uniformly 
fine grain of “Moly” iron (right.) Although 
Layne & Bowler’s fine-grained “Moly” iron 
assures much longer pump life than the gray 
iron used in other pumps, you now pay noth- 
ing extra for this important “Verti-Line”’ 


GREY IRON 
; _ advantage! 
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MOLY IRON 


Layne & Bowler has its own modern 
foundry—therefore can standardize its 
foundry runs to “Moly” iron techniques 
at no extra cost to you. 


And if your operations are extra tough, 
“Verti-Line” pumps are available in 
special “Moly” irons having a Brinell 
as high as 350... a Tensile as high as 
50,000 psi! 


Remember —“Moly” iron is just one of many major 
pump advancements built into every “Verti-Line” pump 
— advancements that assure top performance for your 
pump dollar when you specify “Verti-Line” Pumps! 


For more details on the many “Verti-Line” 
advantages, write for Bulletin #200. 


Verti-Line Pumps are exclusive products of 
LAYNE & BOWLER PUMP COMPANY 
LOS ANGELES 22 

New York 20,N.Y.* Chicago, Ill. * Hastings, Neb. « Monroe, L 


Farwell, Texas 
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Twin Falis, Idaho « Fresno, Calif. 
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| Differential Analyzer 


605 

A new differential AutoAnalyzer® 
for continuous chemical analysis, 
with automatic blank or interference 
compensation, that can detect trace 
materials to parts per billion with 
an accuracy of 1%, is announced 
by the manufacturer. 

The new analyzers are available 
for single or multiple component de- 
terminations, for laboratory or plant 
use. Among the many materials ana- 
lyzed are cyanides, silica, phos- 
phates, iron, chloride, sugars, alumi- 
num, sulfates, copper, ete. 
con Controls, Inc. 


Techni- 


Packaged Pump Station 
606 

A new rectangular-shaped pack- 
aged pump station, designated the 
“Tex-Quad”, has been announced by 
Tex-Vit Manufacturing Co. 

The new addition to this company’s 
line of sewage and industrial lift sta- 
tion features a rectangular steel shell 
which offers extra floor space for fu- 
ture expansion of its pumping unit 
equipment. 


Other features include: movability, 
made possible by exterior lifting 
hooks mounted on the stations steel 
shell; twin overhead trolley rails for 
easy removal or installation of pumps 
and motors; variable speed pumps to 
match capacity to rate of sewage in- 
flow; and three-coat tar epoxy for 
maximum protection against corro- 
sion.—Tex-Vit Manufacturing Co. 





e For further information on products or services please use reader service card. 


Sludge Flowmetering System 
607 

A new flowmetering system de- 
signed to withstand the continuous 
passage of sewage sludge and to 
provide an accurate linear measure- 
ment and record of its flow, has 
been announced by this manufac- 
turer. 

The system comprises an ob- 
structionless flow-primary element 
mounted in the sludge line and a tran- 
sistorized recorder. The primary ele- 
ment operates on the principle of 
electromagnetic induction. 

A unique feature of the sludge 
flowmeter is its automatically-con- 
trolled heating which prevents grease 
build-up within the tube, and assures 
uninterrupted accurate flow meas- 
urement.—Fischer & Porter Co. 


Corrosion-Resistant Vinyl 
Coating 
608 

A new high build vinyl coating, 
Amercoat No. 99, announced by 
this manufacturer, can be applied 
with either conventional or airless 
spray equipment. 

Applied by airless spray, one 
cross sprayed coat easily produces 
a dry film thickness of 6 mils. With 
conventional equipment, dry film 
thickness of 5 mils is obtained with 
just two coats. 

This coating is recommended for 
use on tank exteriors and all types 
of structural steel. It may be teamed 
with one coat of an inorganic zinc 
silicate such as Dimetcote-—Amer- 
coat Corp. 


Compact Table Feeder 


609 

A new self-contained, easily port- 
able table feeder for practically any 
granular or powdered dry material 
has been announced by the manu- 
facturer. The lightweight construc- 
tion (only 150 Ibs.) of the Model 
23-02 allows installation in any con- 
venient location, such as a labora- 
tory bench. 

A feed scroll and adjustable gate 
assure uniform volumetric feeding, 
regardless of changing flow char- 
acteristics of the material. Microm- 
eter gate adjustment provides a 
20:1 feeding range between mini- 
mum and maximum for which the 
feeder is geared.—B-I-F-Industries. 


CONTINUED ON PAGE 96A 











Truck-mounted, hydraulic valve operators 
provide fast, safe control of 10” to 60" valves 


a diteadll 
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One Man Control of Speed and Torque on Gate Stem with Indication. Two Safety Control 


Devices. 


% : ; 


4-Speed Electric Motor Gatenders. For 
Floor-Stand and Under Floor Operation. 
| to 5 HP 10" To 36" Valves. 


Portable Engine Driven Gatenders, For 
Valves 10" to 36". All Hydraulic Opera- 
tion. Two Safety Features. 
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Heavy-Duty Low-Tension 
Ignition System 
610 
A new heavy-duty low-tension ig- 
nition system for gas and gasoline 
engines has been developed by this 
manufacturer. 





The only current inside the mag- 
neto is low voltage, resulting in 
longer life of the unit and its com- 
ponent parts. This new unit is in- 
tended for use on large industrial 
engines where continuous duty is of 
prime importance. Typical uses are 
oil field, irrigation and municipal 
water and sewage plant applications. 

The system includes transformers 
of either the standard or shielded 
type. Transformers—one for each 
cylinder—are mounted on the en- 
gine block.—Magneto and Engine 
Accessories Div., Fairbanks, Morse 
& Co. 


High Pressure Valves 
611 

A new line of high pressure valves 
has been introduced by this man- 
ufacturer. The Series RB split-body, 
barstock control valve is designed 
especially for handling high pressure 
liquids and gases. 

Built to 2500 Ib. ASA rating, 
these valves are suited for 6000 psig 
cold working pressure. They are 
available in both straight-thru and 
angle construction, sizes 1% in. thru 
1 in., with a variety of end con- 
nections.—Conoflow Corp. 


Sewage Digester Floating 
Cover 
612 
A new type of sewage digester 
floating cover consisting of rectan- 
gular steel plates welded in the field 
into a single deck without trusses, 
to which a protected insulation is 


WATER & SEWAGE WORKS, June, 1961 


directly applied, is now available. 
The steel plates are 4% in. thick. In- 
sulation is of 1% in. thick fiber- 
glass material. 

A weighted pontoon around the 
periphery is a structural member de- 
signed for torsion, bending and com- 
pression. A single roller guide ban- 
ishes possible sidethrust on the tank 
wall. This “plate and pontoon” de- 
sign minimizes tip and makes sub- 
mergence impossible.—Infilco, Inc. 


Packaged Level Control 

613 
the familiar bubble 
tube method of measuring fevel and 
the reliability of electrical control, 
this manufacturer has introduced a 
“packaged” control unit for use in 


Combining 


industrial processing and in water 
and sewage treatment plants. 
Features of the instrument: + 0.5 
per cent 
O—10 in. 
of water; 
problems ; 
inaccessible 


accuracy; ranges from 
of water up to 0—10 it 
no cleaning or servicing 
simple to install, even in 
locations such as reser- 





LIQUID LEVEL 
CONTROLLER 























voirs and underground tanks. It can 
be furnished as an indicator, a re- 
corder, or a telemeter transmitter. 
All components are housed in a single 
instrument case, to which a bubble 
tube is connected.—The Foxboro Co. 


Giant Size Shredder 
614 
The Paul Bunyan “360” has a 
shredding capacity of 120 yds. per 
hour. Equipped with a 70 hp. en- 
gine and 9 ft wide hopper, it shreds, 
blends, mixes and aerates materials, 
rejecting stones, trash, etc., all in 
one operation. Adjustable sweep and 
deflector permits various textures of 
finished material which can be dis- 
charged into trucks or stock piles. 
—Royer Foundry & Machine Co, 


Lead Pipe Couplings 
615 
A new type of couplings that pro- 
vide a quick permanent connection 
of lead pipe to iron or copper has 
been announced by this manufacturer. 


4 
; 


With the use of this coupling, con- 
nections to lead pipe are quick and 
easy. The pipe is not disturbed ex- 
cept for sawing and cleaning. The 
coupling locks on the pipe with a 
powerful, permanent grip and con- 
nects to copper tubing with a flare 
or solder joint or to iron pipe fit- 
tings with a threaded joint.—The 
Ford Meter Box Co., Inc. 


Well Strainer 
616 

Exclusive V-shaped self-cleaning 
slot design permits maximum well 
delivery over long periods. The 
strainer’s V-shaped slot is larger on 
the inside than on the outside, pre- 
venting sand and gravel entry. Any 
particle that enters a slot will pass 
through without choking it. 

The V-shaped slot strainer allows 
for maximum development by re- 
moving silt, alluvium, clay and fine 
sand from around the outside of the 
strainer.—Cook Well Strainer Co. 


End Suction Centrifugal 
Pump 
617 
A double ball bearing end suc- 
tion centrifugal pump has recently 
been announced by this manufac- 
turer. 
Equally suited for belt or direct 
motor drive, it has a capacity range 
of 10 gpm to 300 gpm and heads 


CONTINUED ON PAGE 98A 





Crispin Air & Vacuum 
Valve with metal 
float. 


Crispin Universal Air Valve. 
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Crispin Negative Pressure 
Air Valve with rubber 
floats. ¢ Simplified construction 


° Easy accessibility 

¢ Maximum durability 

¢ Minimum maintenance 
Efficient operation 


Sewer Valve. 


Midget Valve. 


Crispin 
Slip Joint. 
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to 150 ft. Semi-open impeller is 
mounted on stainless shaft with pre- 
cision taper fit for perfect align- 
ment and easy removal. 

“Back-pull-out” feature enables 
pulling working parts without dis- 
connecting casing from piping. Stuff- 
ing box and split gland are stand- 
ard, but mechanical seal is available 
at no extra cost. Pump is suitable 
for booster operation when suction 
pressure does not exceed 25 lbs.— 
The Deming Co. 


388 
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Vertical Two-Stage Pumps 
618 
A new line of vertical, two-stage, 
split case centrifugal pumps, identi- 
fied as the AJV Series, was recent- 

ly introduced by this manufacturer. 
Especially designed to reduce space 
requirement to a minimum, these 
pumps feature a case split parallel 
with the impeller shaft. The bear- 
ing housing supports, suction and 
discharge flanges are integral with 
the vertical base section of the case, 








thus allowing for removal of rotating 
element without disturbing either suc- 
tion or discharge connections.—Au- 
rora Pump Div., The New York Air 
Brake Co. 


Ball Valve 
619 
Performing the same services as 
a cone valve, but considerably 
smaller in size and weight, Willa- 
mette List 26 Ball Valve is a drip 
tight valve that is used widely for 


pump check, regulating and critical- 
ly located shut-off applications. 
Available in 10 in.—42 in. sizes, 
150 and 250 psi, with any type of 
operator.—Willamette Iron and Steel 
Co. 


Flexible Joint Pipe 
620 

Recently introduced by this man- 
ufacturer, the USIFLEX® boltless 
flexible joint cast iron pipe is al- 
ready recognized for its many ad- 
vantages. Locked against pull-out, 
this joint is suited for underwater 
installations where speed and ease 
of assembly are very important. Its 
L-shaped gasket is self-sealing. 

The new joint pipe is furnished 
in sizes 4 in. through 24 in. in nomi- 
nal laying lengths of 18 ft. 

In a recent installation, 1.450 ft. of 
24 in. USIFLEX pipe was used for a 
supplemental water supply line across 
John’s Pass, Pinellas County, Florida. 
—United States Pipe and Foundry 
Co. 


Sludge Pump 


621 

Marketed under the trade name 
of “Scru-Flo”, this manufacturer’s 
sludge pumps are sturdily con- 
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structed (of cast-iron), mounted on 
a fabricated steel base, and avail- 
able with a belt and enclosed vari- 
drive for easy adjustment of pump 
capacity. 

The heart of the pump is the 
hardened chrome helical screw, 
which rotates in a durable, rubber 
female helical shield. The screw ac- 
tion is likened to that of a continu- 
ous piston. A rag guard, strate- 
gically located, prevents rags from 
wrapping around the shaft. Capaci- 
ties range from 75 to 400 gpm at 
heads up to 120 ft-—Chicago Pump 
Co. 


End-Suction Centrifugal 
Pumps 
622 

A new “packaged line” of Close- 
Coupled End-Suction Centrifugal 
Pumps has been announced by this 
manufacturer. 

Complete disassembly without dis- 
turbing the suction or discharge pip- 
ing minimizes the effort required for 
inspection and maintenance. Vertical 
centerline discharge makes these 
pumps self-venting, eliminating the 
possibility of vapor lock and provid- 
ing smooth operation. Capacities 
range up to 400 gpm and heads up to 
150 ft. Reduced space requirements 
and easier installation are other out- 
standing features—Aurora Pump 
Div., The New York Air Brake Co. 


Volumetric Feeder 
623 


The Merchen Volumetric is a 
manually controlled, belt-type feeder 
with arrangements to give feed rates 
of 3 to 3000 Ibs. per minute. 


a rig: 


Available in models with 9 in. or 
18 in. feed sections, it is designed 
to handle dry, free flowing mate- 
rials ranging from flour to lead 
powder or powdered coal. By the 
addition of readily available weigh- 
ing components, it may be converted 
to a gravimetric feeder. The over- 
all construction of the feeder is of 
cast aluminum, except for the verti- 
cal gate, which is made of stainless 
steel—Wallace & Tiernan, Inc. 


CONTINUED ON PAGE 100A 
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Steel Sewage Treatment Tank 
624 
A factory-fabricated small steel 
sewage treatment tank, identified as 
“RatedAeration SS”, uses the aera- 
tion process of sewage purification 
originally developed by this manu- 
facturer. 
Its compactness, low cost and high 
efficiency make it the answer to 
sewage treatment problems for small 


communities, shopping areas, motels, 
factories, resorts, country, clubs, etc. 

Completely odor and nuisance 
free, the unit can be installed above, 
or below ground, adjacent to, or 
away from buildings. Completely 
standardized and packaged, the unit 
incorporates a comminutor, aeration 
tank, forced air blowers, clarifica- 
tion compartment and a sludge air 
lift pump. Available in three sizes: 
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NON-CLOG DRY PIT 
pump with double suc- 
tion elbow and stand. 
Send for Bulletin 
1850.5. 


NON-CLOG WET PIT with 
cover. Single unit. Du- 
plex models with alter- 
nating controls avail- 
able. Send for Bulletin 
1850.2. 








DRY PIT - WET PIT 
SUBMERSIBLE 
HORIZONTAL 


CHOICE OF 
IMPELLERS 
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HORIZONTAL NON-CLOG MODEL 
with flexible coupling. 
Send for Bulletin 1850.5. 
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eae Bs 


performance 


© 


SUBMERSIBLE 

NON-CLOG 

A complete unit ready to in- 
stall includes pump, motor, 
automatic controls and cable 
to contro! panel. Send for Bul- 
letin 1850.5. 


ACIFIC PUMPING CO. 


Established 1907 


Manufact ond Distrib 





of Pumps for Every Service 


MAIN OFFICE AND FACTORY: 9301 San Leandro St., Oakland 3, Calif. 
OAFLAND, Calif. + Portland, Ore. - Seattle, Wash. . Los Angeles, Calif. . Dallas, Texas 
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1000, 3000 and 5000 gallons per 
day.—Chicago Pump Co. 


Pipe Drilling and Tapping 
Machine 
625 
The new Model B-100 is a double 
pressure chamber machine designed 


for drilling, tapping and inserting 
corporation stops into water mains 
under full service pressure. Hand 
or power operation. Improved bor- 
ing bar bearing design eliminates 
tool crawl and the resultant tool and 
tap tooth breakage. Improved tool 
attachment and driving method. Ri- 
gidity on the main is assured by 
new square shank chain hooks and 
square washer, which prevents twist- 
ing of the chain during tightening. 
—Mueller Co. 


Pump With New Instant 
Control 
626 

Two-page Bulletin 08B9548 de- 
scribes the manufacturers ACAP 
pump equipped with a new instant 
control for variable capacity and 
head requirements. 

Cross section diagrams show the 
operation of the pump’s pneumatic 
control system built into the unit’s 
body. The new system uses a pneu- 
matically operated piston to replace 
the original gear train mechanism. 
The ACAP pump reduces flow by 
means of opening clearances, rather 
than valve throttling or slowing pump 
speed to improve mixing, eliminate 
plugging, save power, and reduce 
air binding—Allis Chalmers Mfg. 
Co. 





e For further information on products or services please use reader service card. 


New Literature 


AVAILABLE FREE 





River Crossing Pipe 
627 

American Molox Ball Joint pipe 
for river crossings and other sub- 
marine service is the subject of a 
new catalog recently published by 
this manufacturer. 

The 32-page catalog contains a de- 
tailed description of the joint, vari- 
ous applications and _ installation 
methods, dimension and weight 
tables and assembly instructions.— 
American Cast Iron Pipe Co. 


Transite Pressure Pipe 
628 
8-page Bulletin TR-160A describes 
the advantages of Transite Pressure 
pipe for use in water mains. 

Bulletin contains tabular data giv- 
ing the sizes and weights of Tran- 
site asbestos-cement pressure pipe in 
the three available classes: 100, 150, 
and 200. Methods of manufacture, 
quality control, installation, and as- 
sembly are fully explained. Con- 
siderable emphasis is given the Ring- 
Tite method of assembly, illustrated 
through cut-away drawings.—Johns- 
Manville. 


Light Weight Air Boring 
Unit 
629 

4-page bulletin illustrates and de- 
scribes this manufacturer’s light 
weight air powered boring unit, 
Model A-20, capable of augering 214 
to 16 in. diameters. 

The bulletin presents a capacity 
chart, and discusses various track 
and optional combinations. The A-20 
consists of a 6 hp vane type air 
motor, 71.2 to 1 rear reduction, for- 
ward and reverse control valves, and 
standard Ka-Mo double track 
mounting. Range varies from close 
to 100 ft. of 2% in. hole to 42 
ft. of 16 in. hole—Kwik-Mix Co., 
Div. of Koehring Co. 


Grease Flotation Unit 
630 
8-page Bulletin No. 260 B illus- 
trates and describes the manufac- 
turer’s Grease Flotation Unit de- 
signed for the removal of greases 
and oils from sewage in primary 
settling tanks. 
This pre-treatment assures suc- 


cessful secondary treatment proc- 
esses. The unit removes greases and 
oils, produces simultaneous aeration 
and agitation, and oxidizes objec- 
tionable odors. Recommended appli- 
cations: To existing overloaded 
plants; to new design for economy 
in secondary treatment; to tough or 
septic wastes preparatory to further 
treatment—The American Well 
Works. 


Hydraulic Actuation of 
Cylinder Operators 
631 
Three-page Specification Data 
Sheet recently issued illustrates and 
describes this manufacturer’s Hydro- 
Pneumatic four-way Valve, Model 
474-01, a pneumatic diaphragm-op- 
erated mechanism designed for hy- 
draulic actuation of cylinder opera- 
tors mounted on valves or control- 
lers. It is especially suited for sys- 
tems requiring a valve with positive 
thrust—B-I-F Industries. 
CONTINUED ON PAGE 102A 
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FLOWTROL VALVE 


It’s easier to operate a G-A Flowtrol Valve than it is to drive 
a car with power steering! The reason? Line pressure furnishes 
the power to open or close the valves. No manual effort, no 


handwheels, no motors, no levers are needed 


regardless of size 


of valve or pressure. Just a “flick of the wrist’”’ or press of a 
button will fully open or tightly close the valve. 


Get all the facts in Bulletins W-8A and G-4. 





1254 RIDGE AVENUE, PITTSBURGH 33, PA. 


Designers and Manufacturers of VALVES FOR AUTOMATION 
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Sewage Treatment Manual 
632 
Recently published Sewage Treat- 
ment Manual for use by consulting 
engineers and others engaged in 
specifying air and gas handling as 
required in sewage treatment and 
sanitary applications. 
Contained in the manual is in- 


formation necessary to select the 
size of and write specifications for 
air blowers needed in sewage treat- 
ment plants. Accessories most com- 
monly required in sewage treatment 
plants are also covered for conven- 
ience.—Sutorbilt Corporation, sub- 
sidiary of Fuller Company. 


Sludge Collectors 
633 
28-page Catalog 2746 illustrates 
and describes this manufacturer’s 
Straighline sludge collectors. 


The catalog contains engineering 
data on equipment for removal of 
sludge from rectangular settling 
tanks employed in the treatment of 
water, sewage and industrial waste. 
In addition, it offers tables that sim- 
plify selection of proper size of tank 
and a reprint of the “Ten States 
Standards for Sewage Works” speci- 
fications for sedimentation tanks, of 
particular interest to sanitary equip- 
ment engineers and consultants.— 
Link Belt Co. 


Plug Valves 
634 
A new line of improved plug valves, 
the Oriseal, has been recently intro- 
duced. Easy turning is one important 
feature, even after prolonged idleness. 
In tests, a 2 in. Oriseal valve, at 125 
psi pressure, was operated easily with 
a 12 in. wrench after prolonged use 
and then idleness. Sticking and freez- 
ing of the plug is virtually eliminated. 
Top and bottom O-rings of equal 
size positively seal both ends of the 
plug to prevent leakage. Sealing at 
the port is provided by an O-ring 
in a groove around the outlet port. 
The entire surface of the plug is 








Directly Readable Flow Charts 


Obtain graphic records of liquid flow directly readable in million 
gallons per day or gallons per minute over various sizes of 
Parshall flumes. The same recorder can also be used with charts 
reading in feet and hundredths to record 


head or surface fluctuations in lakes, 
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streams, wells. Write for free Bulletin 24. 



















































































HYDROGRAPHIC DATA BOOK 


invaluable for your reference file 


124 pages of technical data on recorder 
A installations, plus a wealth of hydraulic 
: copy. 


> tables and conversion tables. 
(No COD's.) 
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The planning and efficient operation 
of any project which involves measurements of flowing 
liquids is based on flow data which can be obtained 
with STEVENS Recorders. These instruments are at 
work compiling data on hydroelectric and flood control 
projects and in water works, sewage disposal plants, 
irrigation and industrial installations in all parts of 


the world. 


Experienced technical staff available to supply product 


information for liquid 












































giving description of project and scope of data desired. 


LEUPOLD & STEVENS INSTRUMENTS, INC. 


PORTLAND 13, OREGON 
specialists in hydrologic instruments for over half a century 


4445 N. —. GLISAN STREET «+ 


Write, 
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Safest way 
to dig deep 


SIMPLEX 


DROP-FORGED STEEL 


TRENCH BRACES 


e the only braces made of 
all drop-forged steel 

e safest, strongest, most 
efficient and economical 

@ prevents cave-ins 

e eliminates costly re-digging 


Blunt safety-lever nut prevents dam- 
age, injuries. Ball-and-socket joints, 
plus lugs at each end, give quick set 
and tight grip at all angles. Nailing 
holes at both ends. Pipe sleeve adapts 
brace to any trench width. Overall 
closed lengths, with pipe, from 18” to 
60”, screw extensions from 7” to 10”. 
Also available without pipe. 


Get all facts, write for Mechanical Catalog 


RE-MO-TROL JENNY 
UTHL-A-TOOL JACKS ROL-TOE 


TEMPLETON, KENLY & CO. 
2569 Gardner Road Broadview, Illinois 





| dimensional data 


coated with Teflon, assuring easy 
turning without lubrication or periodic 
maintenance. Sizes range from 341n. 


| through 2 in.— Mueller Co. 


Asbestos Sheet 
Packing Material 
635 

An improved K & M Style 340 
sheet packing material of compressed 
asbestos and synthetic rubber has been 
announced by the manufacturer. The 
new material has been tested success- 
fully under simulated service condi- 
tions sealing against steam, water, 
petroleum oils, refinery gases and 
hydrocarbons. It meets Specification 
P1161A of ASTM Designation 
D1170-59T.—Keasbey & Mattison 
Co. 


| Vertical Sewage Ejectors 


636 
8-page Bulletin 800 explains in de- 
tail the features of vertical non-clog 


| sewage ejectors designed for positive 


handling of raw, unscreened sewage 


| in commercial buildings and indus- 


trial plants—The Weinman 
Mfg. Co. 


Pump 


Weighing Feeder for 
Dry Materials 
637 

4-page catalog recently issued de- 
scribes this manufacturer’s Model 37- 
02 Belt Gravimetric Feeder that con- 
tinuously weighs and feeds any dry, 
flowable material at a fixed rate. 

Ruggedly built, compact, and com- 
pletely automatic in operation, it 
feeds a maximum of two cu. ft per 
minute over a 100:1 range within 
an accuracy of + 1% of the set 
feed rate. It is especially suited for 
proportional feeding of solids with 
other solids or liquids——B-I-F In- 
dustries. 


Remote Controls for Valves 


638 

A new Design Manual on the re- 
mote control of valves has been pub- 
lished by this manufacturer. 

The Manual, which gives complete 
and selection in- 
formation, is divided into three sec- 
tions. Section 1 covers flexible shaft- 
ing including remote operating termi- 


| nals, valve couplings and intermedi- 


ate connections; Section 2 covers 
exclusive rigid reach controls; and 
Section 3 covers the Stow 300 de- 


| gree geared joint.—Stow Mfg. Co. 


CONTINUED ON PAGE I04A 
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-Re-new your 
structures 


with GUNITE! 





* economy 
* flexibility 


@ RESERVOIRS 
@ TUNNELS 
@ GRAIN ELEVATORS 
@ BREAK WATERS 
@ CONCRETE TANKS 
@ FILTER PLANTS 
@ STADIUMS 
e@SEA WALLS 
@ PIPE LINES 
@ SEWERS 
@ STACKS 
@ BRIDGES 


estimates, specifications and surveys 
made free of cost to you. write, wire or 
call MElrose 4-8120 


INDIANA GUNITE & 
CONSTRUCTION CO., Inc. 


ENGINEERING — CONSTRUCTION 
CONTRACTS TAKEN ANYWHERE 


Box 600 ° F'eren-e. Ala. 


| INDIANA GUNITE & CONSTRUCTION CO., INC. | 
1734 Villa Ave. . Indianopol.. ind, | 


Gentlemen: Please have a representative contact me. 
| | am interested in: 
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Feeding, Proportioning 
or Batching 
639 
The manufacturer’s powered feed 
regulating machines that automatical- 
ly feed, blend and proportion ma- 
terials continuously by weight, are de- 
scribed in six brochures. Bulletins 158 





You'll be 
amazed at 


NoDrip Plastic 
Coating savings 


Instead of using expensive absorb- 
ent insulation or multiple coats of 
paint on cold pipes, tanks and air 
ducts, switch to NODRIP 
PLASTIC COAT- 
ING to permanently 
stop condensation 
drip and corrosion! 
Cost is far less, ap- 
plication fast and 
simple. Applies like 
f plaster with trowel 

or brush. 
Non-toxic, odor- 
less, non-flammable. Resists acids, 
alkalis, brine solutions or vapor. 
Use on metal, concrete, brick, plas- 
ter, tile. Stops condensation drip, 
rust and corrosion. 1 and 5 gal. 

cans or 55 gal. drums. 


At all leading hardware, mill 
supply and plumbing jobbers. For 
full information and 

technical handbook write 

Z 


Le 


G 
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ly ortell company 


599 Burch Street, Kankakee, lil. 


and 253 deal with the Feedoweight. 
Bulletins 375, 759, and 858 describe 
the Weightometer. Bulletin 851 cov- 
ers both machines.—Merrick Scale 
Mfg. Co. 


Cast Iron Pipe Joint 
640 
Eleven-page brochure describes in 
detail the features and advantages of 
American Fastite Joint Pipe, a dou- 
ble-sealing, single gasket type cast 
iron pipe joint for water, sewage, and 
other liquid service. 
Typical installations, assembly in- 


structions and tables on pipe, from 
3 in. to 48 in. are included, along with 
recommended deflection tables.— 
American Cast Iron Pipe Co. 


641 


Protective Coatings 


13-page General Bulletin CAC-11- 
958 describes the complete line of 
Coal-Tar Protective Coatings offered 
by this manufacturer. 

Primarily moisture barriers and 
impervious corrosion proofers, the 
coatings are particularly suitable for 
application on buried or immersed 
steel and concrete structures. Be- 
cause of their inherent resistance to 
water penetration, chemicals and 
stress conditions, these coatings find 
wide use in a variety of industrial, 
utility and municipal installations.— 
Allied Chemical Corp. 


Fire Hydrants 
642 
20-page Catalog H100 presents the 
manufacturer’s Model H100 hydrant. 
Catalog includes detailed illustrations 
of construction, mechanical drawings 
and approved installation and inspec- 








for smaller 
pipes use 
NoDrip TAPE 


Pliable, cork- 
filled, self- 
adhering tape. 
No tools or fas- 
teners. 

Forms 100% 
vapor- and mois- 
ture-proof jack- 
et, even around 
unions, tees, an- 
gles, valves. 


mined. 





KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 


Can be used for any determination in 
which color turbidity can be developed 
in proportion to substance to be deter- 


KLETT MANUFACTURING CO. 


179 EAST 87th STREET e NEW YORK 28, N. Y. 


Analysis 
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tion procedures. 

The Model H100 hydrant conforms 
to current AWWA specifications and 
is produced with 4% in. and 5% in. 
internal valve openings, for water 
working pressures up to 150 lbs.— 
A. P. Smith Manufacturing Co. 


Rotary Vacuum Blowers 
643 
4-page technical Bulletin S-RVS- 
159 covers the manufacturer’s Series 
RVS rotary vacuum blowers. These 
are heavy duty, high speed, vertical 
type vacuum blowers designed spe- 
cifically for continuous service as 
single units in smaller volume applica- 
tions requiring vacuums to 20 in. Hg. 
Bulletin describes construction, lu- 
brication, sealing and special features 
of the blowers. It includes drawings 
and _ specifications. — Roots-Conners- 
ville Blower Div., Dresser Industries, 
Inc. 


Concrete Pressure Pipe 


644 


The Story of Concrete Pressure 
Pipe, a 24-page booklet, illustrates 
and explains the principle of prestress- 
ing, and how prestressed pipe is man- 
ufactured. It also gives the procedures 
for installing and tapping pressure 
pipe, and facts about its principal 
uses. A complete table of sizes, 
weights and normal operating heads 
for each type of pipe used for water 
transmission and distribution lines, 
subaqueous intakes and outfalls, and 
sewage force mains is included.—Price 
Brothers Co. 


Ball Valve 
645 
6-page brochure gives full informa- 
tion on the design, construction de- 
tails and principle of operation of the 
manufacturer’s new Rubber Seat Ball 
Valve. It is bubble-tight at one psi, 
and has successfully eliminated all 
jamming or wedging problems. Stand- 
ard sizes range from 10 in. through 
48 in. 

The new ball valve is especially 
suited for off-on or throttling serv- 
ice in pipelines, discharge from dams 
or reservoirs, and control systems.— 
Henry Pratt Co. 


Vitrified Clay Pipe 
646 
4-page Bulletin PS-101 illustrates 
and describes the manufacturer’s 
Presto-Seal vitrified clay pipe that 
joints to a permanent, flexible seal 
in a matter of seconds. It features 


patented spigots and sockets of air- 
cured polyester resin and a flexible 
rubber compression seal.—Kaul Clay 


Co. 


Mechanical Rack Rake 
647 
24-page brochure describes opera- 
tion of custom-built mechanical rakes 
for cleaning trash racks at water in- 
takes. It includes information on rack 
hoist machinery, attachments for spe- 
cial cleaning problems, and methods 
of trash removal. Diagrams and rep- 
resentative specifications on typical 
installation arrangements are also 


105A 


given.—Newport News Shipbuilding 
& Dry Dock Co. 


Pneumatic Ejector 
648 
Bulletin 5408 gives a complete de- 
scription of pneumatic ejector sys- 
tems including principles of operation, 
construction features, operating ar- 
rangements, method of selection, air 
compressor and tank sizing, and lay- 
out dimensions for both single and 
duplex stations ranging in capacity 
from 30 gpm to 600 gpm.—Ralph 
B. Carter Co. 
CONTINUED ON PAGE 106A 








ou’RE looking at two C. H. Wheeler 67,000 gpm 

Vertical, Bottom Suction, Side Discharge, Mixed 
Flow Dual Volute Pumps. They are operating at the 
Helena Valley Pumping Plant of the Bureau of Rec- 
lamation’s Missouri River Project. These pumps provide 
sufficient irrigation water to permit the farming of 17,500 
previously unproductive acres of Montana farmland. 


The C. H. Wheeler Dual Volute design is especially 
valuable when a pump is required to operate over a wide 
range of operating conditions. 


Both pumps have side discharge. An unusual C. H. 
Wheeler designed bottom suction permits taking water 
from the same penstock that drives the Water Turbines. 


High-head, high-capacity pumps such as these have 
unlimited application in municipal water supply and 


irrigation services .. . 


another instance of applying 


C. H. Wheeler design to special pumping problems, with 
assurance of proper performance. 


Cc. H. WHEELER MFG. CO. 


PHILADELPHIA 32, PA. 


Affiliates: GRISCOM-RUSSELL  e 


KLIPFEL VALVES 


Centrifugal, Axial and Mixed Flow Pumps « Sea Water Distilling Plants « Finned 
Tubing « Heat Exchangers « Steam Condensers « Ejectors « Marine Steering 


Gears & Auxiliary Equipment 
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CcoTor COATING SYSTEMS 


FOR POTABLE STEEL WATER TANKS 
EPOXY + EPOXY-VINYL ¢ ALL-VINYL 


For Brochure and Technical Data Sheets—Write or Phone 


INDUSTRIAL PAINT CO. 


Haysville Borough—Sewickley, Pa. 
See us at the A.W.W.A. Convention—BOOTH #435 





Phone Pgh—Po. 6-6300 








ENSLOW 


STABILITY 
INDICATOR 


For checking the equilibrium of a fin- 
ished water, and supplying an index 
useful in controlling anti-corrosion treat- 
ment. Catalog No. 83-895 


WRITE: 


Phipps & Bird, Inc. . 


P. O. Box 2V Richmond 5, Va. 
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Water Treatment 
649 

Reference folder serves as a file on 
activated silica sol used as coagulant 
aid for treating raw, process and 
waste waters. Advantages are cited 
pertinent to: improved quality of fil- 
ter water; reduced raw water color 
and reduced turbidity; broader ef- 
fective pH range of treatment; in- 
creased compaction of sludge; and 
effective winter and summer coagula- 
tion. 

A useful table listing various proc- 
esses for making activated silica sols 
and the advantages of each method 
is included.—Philadelphia Quartz Co. 


Industrial Water Pipe 
650 
10-page Bulletin TR-254A directed 
to those concerned with the design 
and specifying of water systems for 
industrial plants as well as installing 
contractors. It describes the manu- 
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facturer’s Transite asbestos-cement 
pipe and also includes design data 
and guide specifications for materials 
and installation. Among the applica- 
tions covered are water supply mains, 
distribution lines, service water, proc- 
ess water, potable water, and cooling 
water supply and return lines.— 
Johns- Manville. 


Electric Motors 
651 

Brochure contains technical data, 
feature illustrations and descriptions 
of the manufacturer’s new line of 
advance-design, right-angle worm gear 
motors. Called the U.S. Syncrogear, 
the new motor is available in the 
single reduction Type GW and the 
double reduction Type GWB. 

Speeds of 3.25 to 230 rpm and 
gear ratios up to 87:1 are shown 
for Type GW, and ratios up to 354:1 
for Type GWB. Horsepower ratings 
are 4%, Y%, %, 1, 1%, and 2 hp.— 
U.S. Electrical Motors Inc. 


Cement Mortar 
Lining of Pipe 

652 
This 18-page brochure presents com- 
plete information on the Spunline® 
process for in-place cement mortar 
lining of cast iron, wrought iron, 
concrete, corrugated metal, vitrified 
clay and steel pipe ranging from in. 
to 180 in. It is well illustrated with 
pictures and drawings and includes 
contract specifications.—Pipe Linings, 
Inc. 


Clay Pipe 
653 
4-page Bulletin VS-20 contains il- 
lustrations that fully explain the main 
features of Natco Clay Sewer Pipe 
with “Vitri-Seal” Joints. The flexible 
rubber gasket retains tight seal all 
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around socket under very high shear | 


loading stresses. 

This pipe conforms to all require- 
ments of ASTM for standard and 
extra strength clay pipe and also for 
pipe joints having resilient properties. 
—Natco Corp. 


Electric Motor 


654 
4-page bulletin 201 illustrates and | 


describes the manufacturer's TYPE | 


“AP” squirrel cage induction motor | 


designed expressly to fit the require- 
ments of centrifugal machine drives. 
Low current inrush, smooth accelera- 


tion and simplicity, are some of the | 


advantages discussed. Photographs of 
motor driving centrifugal compressors 
and centrifugal pumps are included. 
—The Ideal Electric & Mfg. Co. 


Storage Tanks 
655 


20-page brochure on the manufac- | 


turer’s line of standard storage tanks 


contains useful tables of dimensions | 


and capacities. It also offers a pic- 


torial presentation of the many pur- | 
poses and uses filled by cone-roof, | 
flat bottom steel tanks for the storage | 


of water, fuel oil, asphalt, dry ma- 


terials, and many other products.— | 
Graver Tank & Mfg. Co., Div., Union 


Tank Car Co. 


Water Works Supplies 
656 


56-page catalog WW—60 describes | 


and illustrates the manufacturer’s ex- 
tensive line of water works supplies. 
It includes specifications on pipe, me- 
chanical joint and socket fittings, 


couplings, repair sleeves, and clamps, | 


valves, indication posts, hydrants, 


stops, service clamps, goosenecks, | 
water meter yokes, melting furnaces, | 


tools and torches.—Grinnell Co., Inc. 


Water Service Organization 


657 | 


Bulletin 10, a 4-page brochure, 
gives general information on services 
offered by Layne & Bowler, Inc., and 
associate companies, to users of ground 
water. 

Services include : initial surveys and 
explorations; site selection; founda- 
tion and soil sampling; well drilling ; 
well casing; pump design, manufac- 
ture and installation; construction of 
water systems ; chemical treatment of 


water wells; water treatment ; mainte- | 
nance and service.—Layne & Bowler, 


Inc. 
CONTINUED ON PAGE !08A 


Before you buy any storage tank... 


No matter what your storage problem, a prestressed concrete tank 

ta ke offers many immediate and long term advantages. Minimum main- 
tenance, longest service life, lowest overall cost, 75° of construction 

a cost is spent locally. Modern in engineering and design, proven in 

i service, lowest in cost...prestressed concrete should be considered 
ook 


in any tank planning. 


t Send for your copy of our new brochure “Prestressed Concrete 
AT tans.” 


THE PRELOAD COMPANY, INC. 
355 Lexington Ave., New York 17, N.Y. * Tel: MUrray Mill 7-0488 
1216 Hertford Bidg., Dollos 1, Texas + Tel: Riverside 8-4047 
PRELOAD CONCRETE THE CANADA GUNITE MERRICK IRON WORKS 
STRUCTURES INC. COMPANY, LTD. 28400 Clawiter Rd. 
837 O14 Country Rd 125 Mymus Blvd. Mayword, Coit, 
Westbury, | |, New York Pointe Claire, P.0., Canada 


I 





ACTIVATED SILICA SOL 


».. Coagulant aid 


The “method” of convenience . . . 
e Liquid feed 
e Quickly speeds floc formation 
e No delays 
Activated silica sol develops large, rapid 
settling floc. More impurities are removed. 
High quality, clear water is produced dur- 
ing exceptionally long filter runs. 
N-Sol Processes, employing “N” sodium 


Write for this complete bulletin on the use Silicate, are PQ’s patented methods for 
of sodium silicate for ‘Raw and Woste preparing activated silica sol. Licenses 
Water Treatment”. are available without royalty fee. 


PHILADELPHIA QUARTZ CO. 
1166 Public Ledger Bldg., Philadelphia 6, Pa. 
PQ SOLUBLE SILICATES 





Associates: Philadelphia Quartz Co. of Calif. Berkeley & Los 
Angeles, Calif.; Tacoma, Wash.; National Silicates Limited, 
Trademarks Reg. U.S. Pat. Off. Toronto & Valleyfield, Canada 


PQ Plants: Anderson, ind.; Baltimore, Md.; Buffalo, N.Y.; Chester, Pa.; Jeffersonville, ind.; Kansas City, Kan.; Rahway, W.J.; St. Louis, Me.; Utica, i. 
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SUCCESSOR 
TO THE MPN 


FOR WATER ANALYSIS. 


Millipore® filters give direct, 
confirmed results in 16 hours 
with far less equipment--and 
fewer man hours than fermenta- 
tion tube methods. 


APHA Standard Method 
USPHS Approved 


Sete toninns 


al information 
available from 


Millipore 
FILTER CORPORATION 
BEOFORD, MASSACHUSETTS 











Ellis Heavy ) 
Duty Pipe 
Cutters For 
Pipe Up 

To 16” Dia. 


Eee ay 


With Long 
Lasting Cutter Wheels 


Designed for water works men 
who appreciate the rugged 
construction of drop-forged frame 
and links; and a tool that 

assures no pipe breakage, no 
re-cutting and no spoilage. 


THREE SIZES 


No. 01 for 4” to 8” Pipe 
No. 1 for 4” to 12” Pipe 
No. 1B for 4” to 16” Pipe 


write today for free literature 


ELLIS & FORD MFG. CO. 
1100 COOLIDGE RD. 
ial 


BIRMINGHAM, MICH. 








New 
Literature 


CONTINUED FROM PAGE 107A 
Water Meters 
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28-page bulletin presents manufac- 

turer’s extensive line of Trident water 

meters, It discusses metering and its 

many advantages in solving the prob- 

lem of wastage which often leads to 
municipal water shortages. 

Bulletin also describes design fea- 
tures of Trident Frost—Proof disc 
meters, split-case disc meters, style 
3 disc meters, crest meters, compound 
meters and fire service meters. The 
final section deals with testing of 
water meters.—Neptune Meter Co. 


Differential Producers 
659 
8-page bulletin describes ten of this 
manufacturer’s Differential Produc- 
ers, suitable for the metering of water, 
air or gas, as well as petroleum, al- 
kalies, acids and sewage. Specialized 
applications of Dall Flow Tubes, Her- 
shel Standard Venturi Tubes, Ven- 
turi Flow Nozzles and the new Plastic 
Parshall Flume Liner are explained 
in detail—B-I-F Industries, Inc. 


Wet-Pit Propeller Pumps 





| 
| 
| 
| 





Our Service Is A 
STIMULATING 
OPERATION 
Making Old 
Water Towers 
& Standpipes 
Look Like 

New Jobs 
ae 


SURFACE MATERIALS THAT 
ARREST CORROSION 
All guaranteed work 


SPEELMON ELEVATED 
TANK SERVICE 


Complete Painting & Repair Service 
822 N. Court St. Rockford, Ill. 

















Write Today For 100 Page Catalog 


W. S. DARLEY & CO. Chicago 12 
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4-page bulletin 2114-Bl contains 
technical data on manufacturer’s Wet- 
Pit Propeller Pumps, Types KL and 
KM. Applications cover : drainage, ir- 
rigation, flood control, sewage efflu- 
ent, water treatment, transfer pump- 
ing, cooling towers, etc. Drawings, 
dimension charts and sample specifi- 
cations are included. Capacities to 
100,000 gpm.—Worthington Corpo- 


ration. 


'Flow Meters 
661 


| 8-page Catalog C295-1 and Instru- 


ment Data Sheet 10.3-9 describe in 
| detail design and operating principle 
| of Rotron Whirl-Flo meters. 
| Simple in design and rugged in con- 
| struction, the meter measures the vol- 
| ume rate of liquids or gases at line 
| conditions. The meter can be com- 
| bined with a densitometer or a variety 
| of the manufacturer’s Electronik in- 

struments to measure mass flow.— 
| Minneapolis-Honeywell Regulator 

Co. 


CONTINUED ON PAGE I10A 





ON TAP... 


unlimited supply source for 


WATER 
TAKA IDEVUIN 
SAVINGS 


HYDROFLUOSILICIC ACID 


for lower cost, greater safety, assured supply! 
Compared to solid fluoride salts, IMC liquid hydro- 
fluosilicic acid ships at low tankcar rates, requires 
less storage space, less handling. 

Eliminates extensive feed and dust control equip- 
ment... hoppers, agitators, dissolving tanks. 
Pumps directly into conduits. No health hazard of 
fluoride dust or need for special protective equip- 
ment. 

IMC is the largest domestic producer of phosphate 
rock — from which hydrofluosilicic acid is recov- 
ered. You’re assured of dependable supply now 
and for years to come! For more facts, write direct. 


1C-6-01 
INDUSTRIAL CHEMICALS DEPARTMENT 


INTERNATIONAL MINERALS & 
CHEMICAL CORPORATION 


Administrative Center: Skokie, Illinois 





SUPER 
ALUMINUM 
as GRATING . 


Exclusive swaging and forming process prevents cross 
bars from turning, twisting, coming loose or falling 
out ... provides greater strength and rigidity than 
gratings using obsolete methods of joining bars. 
Only Gary Galok Aluminum Gratings offer all these 
advantages: 
High strength to weight ratio. Minimum deflection 
. easier to install. 
Non-rusting and corrosion resistant. Ideal where 
chemical conditions prevail. 
Can be used for decorative purposes, sun-shades, 
grilles, etc. Can be anodized in sunfast colors to 
blend with surroundings. 
Available with serrated or plain bars —in 
all sizes to meet practically every re- 


quirement. *Patent Pending 


Write for Bulletin A759 
Dept. F-18, E. Seventh Ave., Gary, Indiana 
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More and more, city engineers recognize the 
real economy of dependable Weinman Pumps 
for low-cost, trouble-free handling of drainage, 
water and sewage. With Weinman, revenue goes 
further towards meeting the ever-increasing de- 
mands on municipal water and sewage facili- 
ties. And, rugged Weinman Pumps deliver 
round-the-clock service year after year with 
only routine maintenance. 


For instance, city officials 
rely on Weinman Type L, 
Single Stage, Double Suc- 
tion, Split Case Pumps to 
move water in volume; for 
high, medium, and low head 
pumping to 4000 GPM; for 
24-hour-a-day service with 
no down time. Split case 
design makes 

routine main- 

tenance fast 

and easy. 


. . and, to handle drainage pumping 
from low to higher level, they look to 
Weinman’s line of Vertical, Submerged, 
Non-clog Sewage Ejectors. 

These proven municipal 
workhorses pump raw 
sewage and other waste 
materiats without clogging. 


... Or, for permanent or 
portable sump installa- 
tions, the Weinman Type 
M Non-clog, Immersible 
Pump handles sewage, 
industrial wastes and 
drainage water swiftly and efficiently. 





So, for a ready solution to growing water problems, 
consult your Weinman Specialist. He’s listed in the 
Yellow Pages. Or, write direct for descriptive literature. 


CENTRIFUGat SPECTALIGOTS 
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for faithful, efficient public service... 


| New Literature 
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Aerobic Digestion 


662 
8-page Bulletin 6650 gives full information on an ex- 


| pandable plant for treatment of domestic wastes. The ex- 
| tended aeration system can be built as a smaller unit, then 


increased in capacity by adding a second aeration tank and 
settling tank. Designed especially for tract developments, 
motor lodges, shopping centers and mobile home parks. 
Bulletin discusses in detail the advantages of the Hi-Cone 
System.—Yeomans Brothers Co. 


_ Overload Release Clutches 


663 

Eight-page Bulletin No. 305 “Modern Clutching for 
Water & Sewage Treatment Plants” recently published 
by this manufacturer should be of special interest to 


| water and sewage executives, engineers, and consultants. 


It constitutes a treatise on automatic drive control and 
offers complete coverage of the functions of Centric’s 
Trig-O-Matic Overload Release Clutches in preventing 
costly damages from overloads. Specific types of drives 
used in water and sewage plants are fully described by 
means of typical layout of mechanical drives, informative 
text, dimension tables and illustrations.—Centric Clutch 
Co. 


High-Rate Digester 
Performance 
664 

12-page Reprint 439 of a technical paper “High-Rate 
Digester Performance at Jamaica’ by Norman Nash 
and A. H. Chasick, precented at 32nd annual meeting of 
the New York Sewage and Industrial Wastes Associ- 
ation, January 20-22, 1960, is now available. 

The paper describes the conversion of two of the 
twelve digesters in service at Jamaica Bay (New York, 
N. Y.) pollution control project to high-rate digesters, 
and their experimental operation during 1958 and 1959. 
—Dorr-Oliver Inc. 


Water Treatment for 

High Makeup Boilers 
665 
10-page Technical Reprint T-183 entitled “Water 
Treatment for High Makeup Boilers Operating in the 
Range of 600—1,250 Lbs.” discusses the selection of 
the proper type of water treatment equipment for use 
at different pressures and with different types of water. 
The paper begins by examining the four basic types 
of treatment, and evaluating their use in typical plants 


| with low, medium and higher solids water. It also dis- 
cusses case histories of two actual plants, and concludes 


with a review of new treatment and testing methods, in- 


| cluding condensate scavenging—Graver Water Condi- 


tioning Co. 
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Consulting Engineers IN WATER & SEWAGE WORKS 








ALBRIGHT & FRIEL INC. 


Consulting Engineers 
Water, Sewage, inoustriali Wastes and incineration 
Probleme—City Planning. Highways, Gridecs and 
Alrcerts—Oems. Fieed Contrei. industria! 
inge—tavestigations, Reports. Aporaisals and Rates 
t tor Chemical &  Gaeteriotogical 
Service on Design and Super- 


Philadeiphic 2, Pa. 


Bowe, Albertson & Associates 


Engineers 
Water and Sewage Works 
Industrial Wastes 
Refuse Disposal 
Valuations 
agieuer Service 


75 West St. Coretagten Ave. 
New York 6, N.Y. woes Hartford 7, Conan. 











Capitol Eng ineering 


Corporation 


Consulting Civil Engineers 
Dillsburg, Pennsylvania, U.S.A. 








Alvord, Burdick & Howson 
Engineers 
Water Works, Water Purification, Flood Re- 
Net, Sewerage, Sewage Disposal, Drainage. 
Appraisals, Power Generation 


20 N. Wacker Drive. Chicago 6. Ill. 


BOYLE ENGINEERING 


Consulting Engineers 
Water—Sewers—Streets 
Structures—Surveys 
Reports—Special Districts 


331 Spurgeon Bidg. 


4525 Mission Gorge Pi. 
Senta Ana, Calif. 


San Diego 20, Calif. 





The Chester Engineers 


Water Supply and Purificonon—Sewage 
and Industrial Waste Trearment—Power 
Plamis—incineration—Gas Systems—Val- 
uations—Rates—Management—Lab- 
oratory—City Planning 
601 Suismon Street 
Pittsburgh 12, Penna. 








JOHN J. BAFFA 
Consaiting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


758 West Street New York 6. N. Y. 


Brockway, Weber & Brockway Engineers 
INCORPORATED 
George 8. Brockway Rey E. Weber 
George BR. Brockway 
STAFF 
Ben E. Whittington 
Ernest L. G 


CHAS W. COLE & SON 


Engineers and Architects 
3600 E. Jefferson Bivd. 
South Bend, Indiana 
2112 W. Jefferson St. 
Joliet, Ilinois 











MICHAEL BAKER, JR., INC. 


Consulting Engineers, Planners & Surveyors 
Airport, Highway & Bridge Design; 
Water & Sewerage Municipal Engineering 
Photo Mapping City Planning, b> 3 Renewal 
& Gn = — 
lete Survey Serv 
HOME OFFICE: ROCHESTER,” PA Baker Bidg., 


Jackson, Miss. Charleston, W. Va. Harrisburg, P: 
Northview aoe 19 Dunbar St. 2799 N. ag TF ‘st. 
P.0. Box P. 0. Box 2148 P.0. Box 


Buck, Seifert and Jost 
Consulting Engineers 


Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratones 


112 East 19th St New York 





CONSOER. TOWNSEND 
& ASSOCIATES 


—CONSULTING ENGINEERS— 
Sewage treatment, sewers, storm drainage, 
flood control—Water poe Rg and treatment 
—Highway and bridges—. irban 
renewal—Electric and gas transmission lines 
—Rate studies, surveys and valuations— 
Industrial and institutional buildings. 

360 East Grand Avenue, Chicago 11, Mlincis 








Betz Laboratories, Inc. 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 


BURGESS & NIPLE 


Civil and Seanltary Engineers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 

2015 West Fifth Avenue 
Columbus 12, Ohio 





MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 


If so there is no better place for your pro- 
fessional card than in this dual interest 
magazine. 


Water & Sewage Works 








BLACK & VEATCH 
Consaiting Engineers 
Sewage—Waste Disposal— Water 
Electricity—Industry 
Reports, Design, Supervision of Construc- 


tion, Investigations, Valuations and Rates 
1500 Meadow Lake Parkway 
Kansas City 14, Missouri 


BURNS & McDONNELL 
Engineers—Arehitects—Consultants 
4600 E. 63rd St. Traffleway 

Kansas City 41, Missouri 


CRAWFORD, MURPHY & TILLY 


Consulting Engineers 
,, Water Works—Impounding Reservoirs 
treets—Expressways 
trathe Problems—Airports—Swimming Pools 
Sewers—Sewage Treatment—Wastes heatinee? 
Storm Grainago~tpees © Control—Surveys & 





Repo 
LAKESIDE 25619 
755 So. Grand Ave., W. SPRINGFIELD, ILL. 











CLINTON BOGERT ENGINEERS 
CONSULTANTS 


inton L. Ivan L. 
Bonetd M. rs Robert A. Lincoln 
Charles A. William Martin 


Water & Sewage Works ¢ Incinerators 
Drainage * Flood Control 
Highway and Bridges « Airfields 
145 East 32nd Street, New York 16, N. Y. 











Camp, Dresser & McKee 
Consaiting Engineers 

18 Tremont Street, Boston 8, Mass. 

eS een tae tieiogs ond 
and Sewage Treatment; Municipal and 

Industrial Wastes; Investigations and Re- 
= Design and Supervision; 

and Development; Flood 








ROY B. EVERSON 


Water Treatment Service Since 1900 for 
Swimming Pool Circulating Systems. Puri- 
fication Systems as applied to Sewage 
Treatment and Water Works. A New Sys- 
tem for Automatic Control. 


233 W. Huron Street, Chicage 10, ill. 








Additional Engineers Cards 
on Next Page 


Water & SEWAGE Works, June, 196) 














Sewage Disposal Systems, Water Works 
Design, Airports, Highways and Bridges. 
City Planning & Engineering for 
Building Design 
312 N. W. Eighth St. 

Evansville, Indiana 


CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE, INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 


LEADER BLOG. WOOLWORTH =e. 
CLEVELAND 14, 0. NEW YORK 7, WN. Y. 








FAY, SPOFFORD & THORNDIKE, INC. 


Engineers 
Water Suppiy and oe: - Drainage 





Airports — Bridges — Express Highways 
Port and Terminal’ W Works — Industrial Plants 
investigations, Reports, Designs, Valuations 

Supervision of Construction 


11 BEACON STREET, BOSTON 8, MASS. 


Metcalf & Eddy 
Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airports Valuations 
Laboratory 


Statier Building. Boston 16 











HAZEN AND SAWYER 
ENGINEERS 
Richard Hazen Alfred W. Sawyer 


H. E. Hudson, Jr. 


Water and Sewage Works 
Industrial Waste Disposal 
Drainage and Flood Control 
360 Lexington Ave., New York 17, N. Y. 


O'BRIEN & GERE 


dei 





Water Supply, Treatment and Distribution 
Sewerage and Sewage Treatment 
Industrial Waste Treatment—Flood Control 
and Drainage—Rate Studies 


400 East Genesee Street Syracuse 2, N.Y. 








FINKBEINER, PETTIS & STROUT 
CONSULTING ENGINEERS 
Water Supply, Water Treatment, 
Sewerage, Sewage Treatment, 
Bridges, Highways & Expressways 


2130 Madison Avenue Toledo 2, Ohio 








Henningson, Durham & Richardson 


Engineers * Architects * Planners * Consultants 
ENGINEERING SINCE 1917 
Reports. Planning, A isols, Archi | Design, 
Highwoys, Briages, Streets, Airports, Sewerage, 
Waterworks, Power Plants, Electrical Systems, 
Natural Gas Systems, Industria! Design 


OMAHA COLORADO SPRINGS PHOENIX 





PARSONS, BRINCKERHOFF 
QUADE & DOUGLAS 
Civil aad Saaitary Engineers 

Water, Sewage, Drainage and 
Industrial Waste Problems. 
Structures— Power—Transportation 


165 Broadway New York 6, N. ¥ 











FULTON & CRAMER 


Consulting Engineers 
ince 1 
Re 


ports 
Valuations 
Rate Studies 
Design 
Construction Supervision 
922 Trust Buliding — Lincoin, Nebraska 








The Jennings-Lawrence Co. 
Civil & Municipal Engineers 


Consultants 


Water Supply, Treatment 6 Distribution 
Sewers & Sewage Treatment 
Reports—Design—Construction 

1392 King Ave. Columbus 12, Ohle 

















GANNETT FLEMING CORDDRY 
& CARPENTER, Inc. 


ENGINEERS 
Dams, Water Works, Sewage, 

Industrial Wastes & Garbage Disposal, 

Highways, Bridges & Airports — Traffic & 
Parking Appraisals, Investigations & Reports 

HARRISBURG, PA. 
PITTSBURGH, PA. PHILADELPHIA, PA. 
DAYTONA BEACH, FLA. 


MALCOLM PIRNIE ENGINEERS 


Malcolm Pirnie Carl A. Arenander 
Ernest W. Whitlock Malcolm Pirnie, Jr. 
Robert D. Mitchell Alfred C. 
MUNICIPAL AND INDUSTRIAL 
Water Supply—Water Treatment 
Sewage and Waste Treatment 
Drainage—Rates—Refuse Disposal 
25 West 43rd St. New York 36, N. Y. 
3013 Horatio Street, Tampa 9, 








Jones, Henry & Williams 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


2000 West Central Ave. Toledo 6, Ohio 











GILBERT ASSOCIATES, INC. 


Engineers and Consultents 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York 
Houston 


Reading, Pa. Washington 


Philadelphia 


THE PITOMETER ASSOCIATES, INC. 


Engineers 


Water Waste Surveys 

Trunk Main Surveys 

Water Distribution Studies 

Water Measuremenis & Special Hydrau- 
lic Invesugaticns 


New York, $0 Church Street 








KENNEDY ENGINEERS 


SANITARY ENGINEERING 


LOS ANGELES—SALT LAKE CITY 
TACOMA—SAN FRANCISCO 








LEE T. PURCELL 
Consulting Engineers 


Water Supply & Purification; Sewerage 6 

Sewage Disposal; Industrial Wastes; Inves- 

tigations & Reports; Design; Supervision of 
Construction & ration 
Anaiytical Laboratones 


36 De Grasse Street Paterson 1, N. J. 





GREELEY AND HANSEN 


Engine 
Samual A. Greeley Paul enses — 1944) 
Paul E. Langdon Kenneth 
Thomas M. Niles Samual M. Gicrke 


Water Supply, Water Purification 
Sewerage, Sewage Treatmen: 
Flood Control, Drainage, Refuse Disposal 


14 East Jackson Blvd., Chicago 4 


Morris Knowles, Inc. 
Engineers 
Water Supply and Punfication. Sewerage 


and Sewage Disposal Valucuons, Labora- 
tory, City Planmng 


1312 Park Building. Pittsburgh, Pa. 


Rader and Associates 
Engineers and Architects 
Water Works, Sewers, Refuse Disposal 
and Other Public Works Engineering 
Reports. Investigations, Consultations, 
Plans, Specifications and Supervision of 
Construction Work 


100 Biscayne Blvd. South, Miam! 32, Fla. 








Haskins, Sharp & Ordelheide 


Consulting Engineers 


Water—Sewage & Industrial Wastes— 
Hydraulics 
Reports, Design, Supervision of Construction 
Appraisals, Valuations, Rate Studies 


1609 Baltimore Ave. Kansas City 5, Mo. 














LOZIER CONSULTANTS, INC. 


Sewerage, Sewage Disposal, Water 
Supply. Water Purification 
Refuse Disposal 


Engineers 


10 Gibbs Street Rochester 4, N. Y. 








ROY EDWIN RAMSEIER 
AND ASSOCIATES 
Sanitary and Hydraulic Engineers 
Water Supply, Treatment, Distribution 
Sewerage and Sewage Treatment 
Chemical and Bacteriological Laborateries 


1539 Selane Avense, Berkeley 7, California 
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ROBERT AND COMPANY 
ASSOCIATES 


Engineering Divisions 


Consulting Engineers 


Hershey Building 208 S. LaSalle St. 


Leonard S. Wegman Co. 


Consulting Engineers 
Refuse Dis l, omg 4 Supply, 
Sewage Collection reatment, 
Highways, Bridges, 
tures, Shore i ely 
Works 
235 East 45th Street New York 17, N. Y. 


vial Struc- 
Waterfront 














Alden £. Stilson & Associates 


Limited 


Consalting Engineers 
pm wats Su; —Sewage— Waste Disposa! 
S ouee—iadinamial Buildinas 
uiveys—Reports 


75 Public Square. Cleveland 13, Ohio 
245 North High Street, Columbus 15, Ohio 


Weston & Sampson 
Water Supply, Water Purification, Sewer- 
age. Sewage and Industrial Waste Treat- 
ment, Corrosion Control, Laboratory Serv- 

ice Supervision, Valuations 


14 Beacon St. Boston, Mass. 








Investigations—Reports 
Designs—Supervision— Valuations 
Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7. New York 














SWINDELL-DRESSLER CORP. 


Consulting Engineers 
Industrial Plants—Waterworks 
Sewer Systems—Highways—Dams 
Bridges—Surveys—Reports 
Design and Construction Supervision 
Box 1888 . Pittsburgh 30, Pa. 


Whitman & Howard 
Engineers (Est. 1869) 
Water Suppiy. Water Purification. Sewer- 
ace. Sewage Disposal. Water Front Im- 
provements and al] Mumcipa) and In- 
dustrial Develomment Problems Investi- 
gations. Reports. Desians. Supervision, 
Valuations 
89 Broad St., Boston. Mass. 








John R. Snell 
TONING (a INT Qe ov @ 
ny. ' TLS Wi lala alt = 


Inc. 


— “ — c = 


221 N. Cedar ® Lensieg, Mich. s IV 4.9493 


Water Purification © Water Supply © Sewerage Systems ® 
Sewage Treatment ® Refuse Collection ® Composting ® incin- 
eration © Urban Planning © Industrial Waste © Bridges and 
Streets ® Soils and Foundations © Research and Development 








Turner & Collie 
Consulting Engineers, Inc. 


2111 C & I Life Building 
Houston 2, Texas 








WHITMAN, REQUARDT 
& ASSOCIATES 


Civil—Senite —Structural— 
Mechani Electrical 
Reports, Plans, Supervision, Apprcisais 
1304 St. Paul Street 
Baltimore 2, Moryland 











FLORIDA 


DOCTORS 
Motel 


Luxurious rooms with patios and 


balconies, free TV, radio, Hi-Fi 


Phones. Heated 
pool, boating, water ski lessons, 
fishing, golf, private beach. 
Restaurant and cocktail lounge 
on the premises. Everything for 
a perfect vacation. Credit cards 
honored. 


6800 34th St., So.—U. S. 19 


ST. PETERSBURG 
FREE! 


in all rooms. 


Write for literature and new TRAVEL GUIDE 
listing fine motels from coast to coast, inapec- 
ted and approved by Congress of Moter Hotels. 

















NEW YORK CITY 


for important business 
and leisurely pleasure 


TIMES SQUARE 


for ’round-the-clock 
entertainment and 
city-wide convenience 


HOTEL WOODSTOCK 


ALBERT FERNANDEZ, General Manager 
for top-flight 

accommodations & 
service—Cocktail 

Lounge & Restaurant 


127 WEST 43 ST. 


for full color brochure 
and full rate information 


for immediate confirmation 
of your Woodstock reservation 
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a cost-cutting Clay Pipe Joint 
that lab tests indicate will 
last as long as the pipe itself 


The secret’s in the joint—developed 
after years of research by the Clay Pipe 
Industry’s modern laboratory at Crystal 
Lake, Illinois. 


The joints are self-sealing, offering 
dramatic savings in installation time and 
trouble. Made of resilient materials, they 
are designed to resist corrosion from acids 
and gases, infiltration and exfiltration. 


Accelerated lab and field tests indicate | 


these new joints will last as long as the pipe 
itself—giving engineers and contractors 
the new standard in high performance and 
trouble-free sanitary sewer lines. 


These revolutionary joints are now 
available on lifetime Vitrified Clay Pipe 
all over the country on sizes from 4 inches 
to 36 inches, in some areas, up to 42 
inches. They are built to exceed rigid 
ASTM and other applicable standards. 


Send for full details on this installation 
cost-cutting research breakthrough. Find 
out how 


Research combines clay's long life with 
fastest jointing ever. 


J 


r) 
COMPRESSION SEALED, VITRIFIED 


claves Sore 
Saad 


NATIONAL CLAY PIPE 
MANUFACTURERS, INC. 
1028 Connecticut Avenue 
Washington 6, D. C. 








NATIONAL CLAY PIPE MANUFACTURERS, INC. 
1028 C icut Ave., Washington, D. C. 





Please send me full details on the new factory- 
made compression joints on Clay Pipe. 





(name) 





(company) 





(street oddress) 





(city and state) B-513WS 
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USE THIS |POST PAID] CARD 


TO ENTER NEW SUBSCRIPTIONS : [] WATER & SEWAGE WORKS, including the BI 
= ANNUAL REFERENCE NUMBER, for. year(s). 
Three Years—$10.00 Two Years—$7.50 One Year 


(Add $1.50 per year for countries other 
than the U.S. A. and Canada) 


Please check your principal activity: 
C) Sewage Only (1 Water Only 
WATER & SEWAGE WORKS 


. .. the leading monthly publication 
in its field for Seperintendents, (] INDUSTRIAL WATER AND WASTES, including 


Operators and Engineers. Annual Technical Review, One Year—$3.00. 


(Add $1.50 per year for countries other 
than the U.S. A. and Canada) 


and Please state products manufactured or processed, etc.: 


INDUSTRIAL WATER AND WASTES 


. The ONLY publication devoted 
exclusively (and thoroughly) to 
the treatment of water for indus- Title or Position ; 
trial uses AND the treatment, 
utilization and disposal of indus- Depertment or Firm Name 
trial wastes. Bi-monthly. 

(see other side) 
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Name ......... 
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Circle the items on which information is desired. 


USE THIS |POST PAID| CARD = Requests will be received until August 31, 1961. 
FOR READER SERVICE REQUESTS = 601 602 603 604 605 606 607 608 609 610 


611 612 613 614 615 616 617 618 619 620 
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described in the "New Equipment" 681 682 683 684 685 686 687 688 689 
and "New Literature” sections of this 692 693 694 695 696 697 698 699 
issue, which are available FREE OF If You Wish to Receive Further information on 


CHARGE. Products Advertised or Referred to in the Articles 
of This Issue—List the Page and item Below. 








Simply detach the card along the 
perforated lines, circle the items you 
wish to receive, fill in your name, 


address etc. and mail this card for 
our prompt attention. 


(see other side) 
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WATER & SEWAGE WORKS 


. . « the leading monthly publication 
in its field for Superintendents, 
Operators and Engineers. 
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INDUSTRIAL WATER AND WASTES 


. The ONLY publication devoted 
exclusively (and thoroughly) to 
the treatment of water for indus- 
trial uses AND the treatment, 
utilization and disposal of indus- 
trial wastes. Bi-monthly. 

(see other side) 
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ORUSTE/A\L 
» MUELLER. 


Introduced one year ago... 
today recognized as the lifetime curb valve by 
the water works industry 
because of superior features! 


WHY? Lifetime easy turning 
action .. . lifetime positive 
sealing action! 


Top and Bottom O-rings—provide positive 
pressure sealing without mechanical means. 


Straight, Balanced Pressure Plug—O-rings 
: of equal size at top and bottom eliminate 
end thrust, contribute to turning ease. 


itll r™ 
=e Port O-ring—in a specially designed groove 


Y fm | in the body provides maximum support for 
O-ring, preventing major cause of damage 
to O-ring. Seating action gives positive pres- 

Vas sure sealing and long life. 


ae ; — 
ae } ‘Teflon”* coated Plug—prevents ‘‘sticking’’ 
{ or ‘‘freezing'’, even after long periods of 
) idleness. ‘‘Teflon’’, an inert material having 
a very slick surface, eliminates the necessity 
of periodic lubrication or maintenance. 


7 


Strong Cast Brass Body—of extra strength 
and with heavy-duty check lugs, enables the 
Oriseal body to withstand all normal operat- 
ing and install-*'-n stresses. 





* Registered trademark of the DuPont Company. 


TEST ... an Oriseal Curb Valve in your 
system. Check the positive sealing 

and easy turning qualities that have made 
this the lifetime curb valve. See your 


Mueller representative or write a PR VELLER €oOo 
: = - e 


for illustrated folder and test 


report on the Oriseal Curb Valve. oe se, ; DECATUR | aa 
- - ,- gs <7 


Factories at: Decatur, Chattanooga, Los Angeles 
in Canada: Mueller, Limited, Seria, Ontario 














!S. VARIDRIVES offer 
100 Np. ? i 
from |/4 h.p. up! : 


NOW we offer 100 h.p. U.S. VARIDRIVE MOTORS, another link in the long chain of 

n developments pioneered rs. From the time we offered the first 
VaripRives 29 years ago, right on up the line to today’s 100 h.p. model, U.S. design ability 
has kept Variprives years ahead. With U.S. VARprIvEs you are not limited to 40 h.p. As long 
as 12 years ago U.S. Motors offered its 50 h.p. model—then 60, 75 h.p.—and now 100 h.p. This 


leadership in design ability serves you, whatever VARIDRIVE you select, with special U.S. 
benefit features from the % h.p. model up! 


FREE COLOR 
BROCHURE 


U.S. ELECTRICAL MOTORS INC. * Vartdrtoe 


Bulletin 
Los Angeles 54 (P. O. Box 2058) California— or Milford, Connecticut No. F-1797 











ee 














